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A National Museum of Engineering 
and Industry 


VERYBODY who visits the great 

museums of engineering and industry 
of Europe comes back with a humiliating 
sense of our own backwardness in this 
respect, of our carelessness in preserving the 
benchmarks of our progress. 


He realizes the lack of opportunity of our 
youth and our older citizenry to see the 
processes that make modern living possible; 
to get acquainted with the steps by which 
mankind has conquered its environment 
and made civilization what it is. 


We hear much of research, and it is well 
that there are men and institutions of large 
means and broad vision who make it pos- 
sible for trained observers to delve for new 
discoveries and to wrest new secrets from 
Nature for the benefit of man. 


The researches of a little group of such 
observers, made not so long ago, have 
resulted in all that electricity means to 
industry and science today. The discovery 
of the X-ray and of radium have opened up 
a new world of exploration in molecular 
physics and the disintegration of the atom, 
the possibilities of which are beyond the 
range of the most vivid imagination. 


The minds of some men are so possessed 
with this spirit of investigation, their eyes 
are so intently fixed upon the path ahead, 
that they have no heed or care for what lies 
behind them, There are others, fortunately, 


whose function it is to consolidate the gains 
made by these skirmishers in the front 
ranks of progress, to convert their trails into 
roadways and to develop their discoveries 
to useful ends. 


There should be those whose interest it is 
to chronicle and preserve a record of the 
achievements of the race, to make it pos- 
sible for one to visualize the times when 
things that have become ordinary were not 
dreamed of, to show the gropings and the 
stages by which we have come along the 
way. 


Any man is a better engineer or indus- 
trialist, any people is a better people that 
knows the personnel and history of its arts 
and sciences and in the light of a knowledge 
of past achievement can extrapolate the 
curve into visions of coming possibilities. 


There is a movement toward the estab- 
lishment of such a museum in this country. 
Samuel Insull has accepted the presidency 
of an organization numbering among its 
members many men of prominence in 
engineering and industry. It is proposed to 
build a large museum in the grounds of the 
Smithsonian Institution at Washington, 
with replicas in the leading industrial 
centers. The purpose is 
applauded, and under 


such leadership it HZ 
should go forward to Hy 
an early realization. . - Jou 


universally 













































Power-Plant Improvements 
Earn 500 Per Cent 


for Southern Pacifie 


By C. M. BARBOUR 


IGHTEEN months ago the management of the 

Southern Pacific Lines in Texas and Louisiana in- 

augurated a plan to reduce the expense of operat- 
ing its 93 boiler plants. Since that time, with but 50 
per cent of the recommended improvements completed, 
the fuel consumed in boiler plants has been reduced 
by $7,500 a month or at the rate of $90,000 a year by 
the expenditure of but $18,000. This fuel saving is 
cumulative and will increase gradually until all changes 
and improvements are completed, after which time its 
continuity will depend upon the efficiency of the super- 
vision. 

These plants widely differ as to the capacity and 
character of load. The smallest is a pumping plant 
having but one small vertical fire-tube boiler, and the 
largest contains four water-tube boilers with 11,000 
sq.ft. of heating surface. Included in the number are 
terminals, heating plants, creosoting plants, waterworks, 
rock quarries, etc. 

At the beginning of this work a committee consisting 
of the chief engineer and the superintendent of motive 
power was created to pass on all suggested improve- 
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B* LAGGING steam lines, 
installing stack dampers 
and the like, fuel consumption 
showed astonishing drop. In- 
spector rates plant on ap- 
pearance and results. Exhaust 
steam is used when possible. 











proved at subsequent meetings until at the present time 
95 per cent of such changes have been authorized. 
The first phase of the program covered three im- 
portant steps. First of all, it was vital to inaugurate 
a system of obtaining an accurate monthly record of 
fuel consumed in each plant. Accordingly, the proper 
division officials were furnished forms with necessary 
instructions to have certain information concerning the 
operation of boiler plants, chief of which was the fuel 
consumption, sent in shortly after the end of each 
month. Official records began Jan. 1, 1924. Consider- 
able time was spent in adjusting the method of meas- 
uring fuel at each plant. As 95 per cent of the total 
fuel is oil, attention was concentrated on oil-burning 
plants. Fuel measurements at the start were made by 
gaging, with rods or floats, all auxiliary supply tanks 
whose contents in gallons to the inch were charted. 
At the present time sufficient oil meters have been 
installed to measure 60 per cent of all oil burned. 
Within the next few months there will be installed 
enough meters to measure over 90 per cent of the oil 
used. Each meter is calibrated as soon as installed to 





ments. Under the committee was appointed a staff determine its correction factor and will be checked at 
consisting of the engineer of structures, engineer of least once a year. The next step was an inspection of 
water and fuel each plant. 
service, electri- During this 


cal engineer and 
the author, who 
was placed in 
charge of the 
operation and 
maintenance of 
all boiler plants. 
To handle im- 
provements over 
such a wide ter- 
ritory in the 
most expeditious 
manner, regular 
meetings of the 
committee have 
been held, at 
which time cer- 
tain recom- 
mended work 
was approved 
for each rail- 
road _ division. 
Depending upon 
the progress 
made on any 
division, further 








visit a record of 
all equipment in 
the plant was 
made. This has 
been valuable in 
determining 
whether pumps, 
compressors, 
heaters and boil- 





ers were the 
right size and 
type for the 
purpose in- 
tended and_ in 
shifting equip- 
ment from one 


plant to another. 
The third part 
included a care- 
ful survey of the 
plant to deter- 
mine wasteful or 
careless prac- 
tices in the gen- 
eration,  distri- 
bution and use 








recommenda- 
tions were = ap- 


Plant where $15,000 was saved by alterations costing $2,700 


of steam and air 
and handling of 
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fuel and water so that recommendations for changes 
and improvements could be-made. Each report men- 
tioned every wasteful item with necessary changes and 
approximate cost to overcome it, together with an esti- 
mate of the amount of fuel that could be saved. 

To have a basis for comparing the condition and 
operation of each plant regardless of size or purpose, 
a method of rating plants was adopted. This rating 
takes into consideration nine features which directly 
affect the efficient operation of the plant and two which 
include appearance. The rating serves two ends. It 
shows the supervising officers the weak points in any 
plant and provides a quick means of deciding what is 
necessary for improving plant operation. In addition 
it is used to stimulate friendly competition between the 
operators of different plants on any division as well as 
competition between divisions. The weights given each 
item are arbitrary and were fixed by the relative value 
of each. 

During 1924, 63 plants were in operation at the time 
of inspection and were rated at from 41 to 91 out of a 
possible 100 points. At the end of the year a list, show- 
ing each plant in order of its rating and an average 
rating by divisions, was sent out to be posted in each 
plant. The average for the 63 plants was 64.97. The 
rating form is as shown. 


SOUTHERN PACIFIC LINES 


Boiler Plant Efficiency Rating (size of plant not considered) 
ena es wn eS wae 
OE cc a Gide esas wee Rae weer ele ME 65 acai ss cise ngs s Semems 
Weight Rate 
1. Combustion efficiency, highest CO.%........ 
average CQ3%........ 
, 30 
( Rate = Ar ltr) 30 
15 
2. Condition of plant. 
(a) Air leake in boiler setting.........<.. ces scseees 8 
(b) Condition of steam, air, water lines and 
ee aE ee een eee ae ae 4 
(ce) Fnanlation Gf PMCS <....ccccccwiccseecwess 4 
(d) Feed-water heater 
Feed- water temperature — 60 
——— — ee Me acacia 
150 
Goat acel ee Te a sierele eral -Vaieiere iene ecents deg. F. 8 
C6 D.. g. 5 acosa sb 6 slceknereeceiweainwsans 8 
(Existence of front dampers in good con- 
a 
(Existence of stack dampers in good con- 
Cae) ore 
(Operation of front dampers in good con- 
eee. SS BP i cas caer 
(Operation = stack dampers in good con- 
i? 
AE TN 6 cas owe ars eg ts a Se el ee ee Oe awe 5 
(if highest per cent CO, = 12 or 
better = 5) 
= ~~ st per cent CO, is 9 or less than 
3 
at "highe st per cent CO. is less than 
1) 
(zg) OR ERO OPO TTT 5 
(If soot is removed from flues each 
washing = ) 
(If soot is removed from flues once between 
wie ishing = ae 
(If soot is removed from flues oftener = = 
(h) Mechanical condition of auxiliaries...... 8 
3. General appearance of plant. 
Ce Bee Ne, GED bo 05 bo woe ecmae se eeceece 10 


ib) Contents of building, 


including piping, auxili- 
boiler, 


aries, aire eee es Date Oe aa 10 
I cia. schon va dpa ralhei veh, Mew lal renee wnt Gaede 100 
NS Sofi 0: orate a Shale bares GA Leora ot cpeearatedetabouentoe 
(Title) 


The only instruments used are a portable gas analyzer 
and an accurate thermometer. These cost approxi- 
mately $50 and after one year’s strenuous use were 
repaired and two new thermometers purchased for $25 
additional. 

The second general part of the program consisted 
in the proper selection and installation of new equip- 
ment and supervision of changes in arrangement and 
use of existing machinery. It is seldom possible to 


make clear the location of every valve and fitting in 
« drawing of piping and connections for equipment. 
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It has been found essential, therefore, to supervise each 
new installation to correct such omissions and mis- 
understandings. 

The third part of the campaign was the education 
of stationary engineers, firemen and pumpers regarding 
the correct use and care of all equipment under their 
immediate jurisdiction. This was accomplished by 
repeated visits to each plant to explain various points 
concerning the efficient operation of boilers and aux- 
iliaries. Personal contact together with occasional 
checks of the combustion performance by means of a 
gas analyzer resulted in large economies. 

Some little difficulty was encountered at the start in 
attempting to change the habits of men who had been 
operating boiler plants for many years with nothing 
to be guided by except a steam gage and a water glass. 
One remarkable change has been noted. From the time 
the operators realized that the management was spend- 
ing money improving their plant, keeping an eye on 
their fuel records and expecting them to produce econ- 
omies with the changes made, the resulting savings 
have been far in excess of the original estimated 
amounts. 

Obviously, the three general phases of reducing fuel 
consumption in boiler plants have been carried on simul- 
taneously at different points as work at each place 
progressed and was completed. It was of no use to 
attempt any educational work among the men until they 
had the tools with which to work. By the end of 1925 
nearly all principal improvements will have been com- 
pleted. From then on continued and increased fuel 
savings will be produced by closer supervision and more 
frequent tests together with the installation of instru- 
ments and equipment now classed as refinements. 

A description of two typical plants with mention of 
the improvements made and the monthly fuel consump- 
tion, showing savings, will indicate in detail how econ- 
omies have heen obtained. 

One plant fifteen months ago consisted of two 1,000- 
sa.ft. boilers, an economic boiler and a locomotive 
boiler, supplying steam to a roundhouse for firing up 
engines as well as for other purposes. As one boiler 
could not generate enough steam for all purposes, both 
were in service at all times except when being washed 
or repaired. Water was fed to the boilers through in- 
jectors. Oil was supplied to the burners by gravity. 
As the locomotive boiler was in bad shape and needed 
another set of flues, it was decided to replace it with 
a second-hand marine boiler. 

During the succeeding eight months alterations were 
completed gradually as material arrived and the divi- 


sion forces could work on the changes. These con- 
sisted of: 


Item Cost 
Insulation of both boilers with 1}-in. 85 per cent mag- 
néesia, and. @heet-metal jackets co.cc icc 00 0.<sbianevicdioese $400 
Insulation of all steam lines in roundhouse and boiler room 200 
Installation of stack dampers with instructions regarding 
IN ON ack Greig Aiea cadaeale ann dentere torah Coste Siete aie meat nTe 40 
Steam hose and nozzle for blowing soot.............e0 06 25 
Installation of four steam traps on heating lines........ 125 
Installation of feed-water heater and boiler-feed pumps. 530 
Connections for use of exhaust steam for heating fuel oil. 75 
Installation of pressure fuel-oil set (available from an- 
other plant where it was idle), efficient oil burners, oil 
Oey SIME a, asso red esecnvqs stahackc olga etal slereraiee aaa cece ee eee 200 
OURS ORME (crams cnc areaiewa eaten ee oe ee aie wiciankes $1,595 


The reduction of fuel consumed during January and 


February, 1925, compared with that burned during the 
same months of 1924 are revealing. 


Month 1924 1925 Reduction 
January £15) bere acute ees 50,760 27,674 23,086 
February ............... 45,648 22/181 23.467 


A reduction of 23,000 gal. of fuel oil per month at 
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Z2.7c. per gal. amounts to $621 per month, or $7,452 
per year. Incidentally, either boiler alone can now 
carry all the load, leaving the other for a spare with 
plenty of time for washing or necessary attention. 

Another larger plant consisted of two 1,600-sq.ft. 
and one 1,200-sq.ft. water-tube boiler supplying steam 
to a passenger terminal roundhouse for firing up en- 
gines, etc. 

Improvements at this point including the installation 
of a feed-water heater, pressure fuel-oil system, meters, 
insulation of steam lines and boiler drums, installation 
of effective blowoff cocks, providing of a turbine tube 
cleaner, blowing of soot, use of exhaust instead of live 
steam for heating fuel, reclaiming oily waste, etc., in- 
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stallation of steam traps, and removal of leaking dead- 
end steam lines at a cost of 2,700 have resulted in a fuel 
saving of over $15,000 a year. 

The insulation of large creosoting retorts and ex- 
posed oil tanks which require heating resulted in sav- 
ings that have paid for the investment in six months. 

Wherever necessary, simple but scientific water treat- 
ment has been provided. Air-compressor intakes have 
been run outside of the buildings to cool air. These and 
other means of reducing fuel expense may be applied 
with equal success to the majority of small plants 
serving any enterprise. In many cases the savings the 
first year will yield 500 per cent on the cost of the 
alterations. 


Steam Consumption of Perfect Engine 


Chart Permits Rapid Comparison of Engine Performance with Standard 


HE steam consumption of an imaginary “perfect 
engine” is of interest as a standard with which the 
performance of an actual engine or turbine may be 
compared. The perfection of any given design from 
the efficiency point of view may be measured by the 
closeness with which its steam rate approaches that of a 
perfect engine working on the same cycle and with the 
same conditions as to throttle steam and back pressure. 
Perhaps the best known and simplest cycle for steam 
is the Rankine cycle with complete expansion, in which 
the steam is expanded from the initial to the exhaust 
pressure without abstraction of any steam during 
expansion for feed-water heating. In a perfect engine 
this expansion is adiabatic; that is, no heat passes to 
or from the steam by radiation or conduction. Heat 
disappears during the expansion, but only as trans- 
formed into useful work. In actual engines or turbines 
the expansion is never truly adiabatic, although this 
is the ideal sought for. 

Reciprocating engines generally fall short of the per- 
fect Rankine cycle in another respect in that they 
operate with incomplete expansion. Complete expansion 
to the back pressure is generally impracticable for 
two reasons—it greatly reduces the power obtainable 
from a given cylinder, and it seriously increases the loss 
due to “initial condensation.” While in some respects 
it would be more logical to compare the performance of 
a reciprocating engine with that of a “perfect” engine 
with incomplete expansion, it is common practice, for 
reasons of simplicity, to use the complete-expansion 
Rankine cycle for reciprocating engines as well as 
turbines. 

The steam rate of a perfect engine may be quickly 
computed if the heat drop during adiabatic expansion 
is known, since all this heat must appear as work at 
the rate of 2,545 B.t.u. per horsepower-hour and 3,412 
B.t.u. per kilowatt-hour. For example, an adiabatic 
heat drop of 300 B.t.u. per lb. would correspond to a 
steam consumption (perfect engine) of 2,545 — 300 = 
8.48 lb. per horsepower-hour or 3,412 — 300 = 11.37 
lb. per kilowatt-hour. The adiabatic heat drop may be 
figured from the steam tables in about five minutes 
after a little practice, but the method is rather laborious 
and easily forgotten. The so-called Mollier diagram is 


considerably quicker, but the intersection of two sets 





of curves and two sets of co-ordinates tends to confuse 
one unaccustomed to such work. 

The chart on the opposite page avoids most of these 
difficulties. Similar in principle to the Mollier diagram, 
it eliminates all horizontal lines and substitutes for the 
vertical lines a single point about which a movable scale 
may be swung. Steam-quality lines have been omitted 
for the sake of simplicity. 

The result is a relatively simple chart from which 
may be read directly the steam rate (per kilowatt- or 
horsepower-hour) of a perfect engine operating on the 
Rankine cycle. Instructions for use are given on the 
chart. 

To illustrate the application of this chart, suppose it 
is desired to compare the performance of two steam 
turbines, the first of which uses 26 lb. of steam per 
kilowatt-hour when expanding from 180 lb. absolute 
pressure and 80 deg. superheat to 10 lb. absolute pres- 
sure, while the second takes 25 lb. per kilowatt-hour, 
expanding from 150 lb. absolute and 50 deg. super- 
heat to 8 lb. back pressure. From the diagram the 
theoretical steam rate per kilowatt-hour is 15.7 lb. for 
the first turbine and 16 lb. for the second. Then the 
first turbine’s performance represents 60 per cent of 
the ideal and the second 64 per cent, these figures being 
the ratio of ideal steam consumption to actual. 

An important use of this diagram is to estimate the 
gain from increased pressure or decreased back pres- 
sure. For example, with atmospheric back pressure 
and 100 deg. superheat at the throttle, increasing the 
initial pressure from 150 lb. absolute to 500 Ib. will 
cut the steam consumption from 14 lb. per horsepower- 
hour to 9.4 lb., a reduction of 33 per cent. While this 
is strictly true only for a perfect engine, it gives 
some idea of the saving obtainable with an actual 
engine or turbine. Similarly, it may be shown that a 
reduction in back pressure from 10 lb. gage to 2 Ib. 
with saturated throttle steam at 150 lb. absolute would 
cut the theoretical steam consumption 16 per cent or 
increase by 19 per cent the power obtainable from a 
given flow. 

[To avoid the necessity of pasting the scale on card- 
board, a few preprints of this diagram have been made 
on bristol board. While they last, single copies will be 
furnished to Power subscribers upon request.—EDITOR. | 
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Chart of Steam Consumption 
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Designed By P.W.Swainr_ 





Similar in principle to the Mollier dia- 
gram, and based on Marks.and Davis Steam 
Tables, this chart substitutes radial for 
vertical measurements and eliminates all 
lines except two sets of curves. It is de- 
signed to give directly the steam consump- 
tion (per horsepower-hour or kilowatt- 
hour) of a perfect engine or turbine receiv- 
ing saturated or superheated steam at any 
pressure from 6 to 600 Ib, absolute and ex- 
panding down to any practicable back pres- 
sure. (This is the Rankine cycle with com- 
plete expansion.) The double scale at the 
right should be cut out accurately along its 
edges and pasted to a piece of thin bristol 


board flush with the scale on both edges. 
To avoid undue stretching the paste 
should be fairly dry. Rubber cement or 


kodak mounting tissue may be used, 

The key in the lower left corner illus- 
trates the method of use for a case where 
the steam expands from 180 Ib. absolute 
pressure and 120 deg. superheat to a back 
pressure of 1.4 lb. abs. In this case the 
theoretical steam rate is found to be 7.6 Ib. 
per hp.-hr. If the actual rate were 12 Ib., 
say, the efficiency ratio would be 7.6 ~ 12 
= 0.633 or 63.3 per Cent. 

The numbers 1, 2, 3 in circles show the 
sequence of operations. Placing a pin or 
needle point at the lower point (2) speeds 
up the operation so that a reading may be 
taken in a few seconds, 


‘Eage of scale 
passes through 
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Commutator 
Maintenance 


By N. L. REA 


Contract Service Department, General Electric Company 





Methods and Tools for Undercutting Com- 
mutator Mica and How to Treat an Undercut 
Commutator To Prevent Having Trouble— 
Proper Treatment of a Loose Commutator 





N INDIA, mica has evidently been mined for 

centuries. They wanted large sheets and con- 

sequently built up great spoil piles from what was 
not suitable for this purpose. This weathered through 
the centuries and was available when the electrical in- 
dustry needed it. It is probable that the long weather- 
ing softened the mica. Commutator mica wore down 
as fast as, or faster than, the copper and high mica was 
almost.unheard of in the earlier types of direct-current 
machines. 

After a time these great spoil piles were exhausted 
and newly mined mica came into general use. This is 
as hard or harder than copper and brought a new line 
of commutator troubles. The mica has to be undercut 
or abrasive material added to the brushes. Greaterx care 
must be taken of the commutator or grinding or turning 
will be necessary. A short description of some of the 





Figs. 1 to 4—Tools for undercutting commutator mica 


methods used in the field for taking care of commutators 
may be of interest. 

A commutator milling machine with a circular cutter 
is out of the question in field work for undercutting 
mica, and hand tools must be used. The simplest com- 
mutator mica saw can be quickly made from a piece of 
hacksaw blade and a piece of wood (see Fig. 1). The 
sides of the hacksaw blade should be ground until it is 
slightly narrower than the mica. Figs. 2 and 3 show 
other more elaborate devices for using pieces of hack- 
saw blade. 

In using any of these hand tools, take a box or keyseat 
rule and a sharp scribe and score the mica before start- 
ing the sawing. One good mark is usually sufficient to 
get the saw to take hold and follow the mark in getting 
started. While this is not absolutely necessary, it saves 
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considerable time and prevents scratching the com- 
mutator surface by the saw slipping sidewise. The saw 
blade should be set in the holder to give the proper 
depth of cut. In general the cuts should be shallow, 
for deep grooves are prone to gather dust and if there 
is any oil thrown from bearings, this dirt may hold oil. 
Oil is an enemy to the varnish binder in mica. The 
accumulation of dirt, mixed with moisture or oil, may 
cause short-circuits between adjacent bars. The eating 
away of the varnish binder by oil may also cause short- 
circuits between bars. 


REPAIRING COMMUTATOR SHORT-CIRCUITS 


It might be said in passing that small short-circuits, 
if caught in time, can be repaired with commutator 
cement, without replacing the mica. Take small steel 
wire and make some little scrapers and hooks to remove 
all the burned mica and dirt. It is a good idea to score 
the sides of the commutator bars slightly to give a hold 
for a commutator cement. The large electrical manu- 
facturing companies can supply this cement. In some 
cases where time presses, small holes have been filled 
with dental cement used for white fillings. In fact, 
dental practice, tools, etc., are good guides as to what 
are required in repairing holes in commutators. 

The saws must, of necessity, be a little narrower than 
the mica and care must be used to get all the mica down 
to an even depth. Wild mica, a thin sheet against the 
commutator bar at the edge of the saw cut, may cause 
trouble. After slotting, any burs or rough spots on the 
edge of the commutator bars must be removed. Fig. 4 
shows a scraper for this work. This is sometimes called 
a “commutator hook.” The sides of the point of the 
scraper shown in Fig. 4 are made on an angle of 45 deg. 
and are intended to remove any wire edges on the com- 
mutator segments. The point is ground so that it cuts 
a fine bevel on the corner of the bar. It does not go 
down in the groove deep enough to clean out the bottom 
corners or remove any wild mica; that is, the thin pieces 
against the side of the commutator bars that were not 
removed in slotting. 


JSING FILE FOR UNDERCUTTING MICA 


One of the neatest and best ways of “undercutting 
mica” is done with a six- or eight-inch riffle file shown 
in Fig. 5. Score the mica with a sharp scribe as already 
outlined and then use the file until the mica is removed 
and there is a slight bevel on the commutator bar each 
side of the slot. This method gives a shallow V-shaped 
groove that does not hold dirt; there is no chance for 
“wild mica” and the edges of the commutator bars are 
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slightly beveled. All these features are highly desirable. 
There are also on the market a number of hand tools 
for undercutting mica, some of which are power driven 
and others are not. 

With the best of care a commutator may occasionally 
get rough enough to require grinding or truing with a 
lathe tool. However, a commutator is often ground or 
turned when it is unnecessary. There is only a certain 
amount of copper in a commutator that can be taken off 
before a new one will be required, and anything that 
extends the life of the commutator is a direct saving. 

















Fig. 5—Files used for undercutting the mica in 
commutators 


Careful spacing of the brushes, keeping the commutator 
clean and with a good surface, contributes directly to 
long and satisfactory service. 

If the commutator is concentric, slight irregularities 
can be removed by shaping a block to fit the commutator 
and covering it with quartz sandpaper. Use several 
sheets tacked to the block and tear them off one at a 
time as the paper loses its cutting qualities. Use quartz 
or flint paper and not garnet or carborundum. Some 
think that carborundum crystals bed in the copper and 
“lapp” the brushes and that garnet crystals are con- 
ductors. If the sandpaper treatment will not remove 
the defects, a commutator stone can be used. The stones 
fitted with handles or a holder are the best and safest 
to use. Satisfactory work can be done in an emergency 
with a piece of fine-grained grinding stone or a piece 
of scythe stone. One requirement of success in stoning 
a commutator is first to remove all traces of oil or 
grease with sandpaper, otherwise the stone will pick up 
copper (glaze), which will prevent it from cutting. 
When the stone takes hold, it will cut surprisingly well 
—so well that the brushes should be lifted from the 
commutator if the machine is a generator, as the dust 
wears away the brushes rapidly. I have known many 
a “lazy man” to fit the brushes on a new machine by 
roughing them down with coarse sandpaper and “stone” 
the commutator to get a good fit. 

The hand stone will take out small ridges and hollows 
and often do as well as a power-driven grinding stone. 
After stoning, the commutator should be smoothed with 
fine sandpaper and polished with the back of the 
sandpaper. 


GRINDING WITH A REVOLVING WHEEL 


If the commutator has high bars or is out of round, 
grinding with a revolving wheel is preferable, as it 
removes very little metal compared to that taken off by 
truing up with a lathe tool. A man when truing with a 
lathe tool will take at least two cuts and will take off 
about :: of an inch, when a few thousandths may be all 
that is necessary to give a good concentric surface. 

Where there is a chance of dirt or chips getting in 
between the risers of the commuator or in the surface of 
the insulation, a so-called head or screen should be put 
on the armature before grinding or turning to keep 
the dirt and chips out of the windings. A strip of cloth 
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a few inches wider than the length of the commutator 
risers can be used. Wrap this cloth around the com- 
mutator with one edge close against the risers; put a 
cord band on the edge of the cloth close to the risers. 
Then turn the cloth up against the risers and apply 
another cord band over the cloth on the outside of the 
armature. Any wrinkles or folds that might flap or 
bother are stuck down with a little heavy shellac. Of 
course a much neater job can be made if segments of 
the cloth are cut and fastened together so as to make 
a head that has a smooth fit on the risers, but this takes 
time and in most cases the temporary head made from a 
strip of cloth is good enough. 


TIGHTENING A LOOSE COMMUTATOR 


Before grinding or turning the commutator, the 
clamping bolts should be tested for tightness while the 
machine is warm. Extreme caution must be used in 
tightening the clamping bolts; in many cases the bolts 
are strong enough to distort the clamping ring. Any 
distortion of the ring will cause serious trouble in the 
commutator. 

Many commutators are of arch-bound construction. 
Formerly, these commutators were made very tight in 
the arch and unequal expansion sometimes caused buck- 
ling of the bars. Tightening the clamping bolts with 
this construction aggravates the trouble. 

Modern commutators of this type are much looser in 
the arch to allow the bars to expand and take their 
natural final position. Should a new commutator of 
this type show roughness when first started, it should 
not be tightened but allowed to run a number of hours 
with as much load as it will safely carry without in- 
jurious sparking. This will thoroughly heat the com- 
mutator and allow the bars to take their final position. 

The commutator should then be ground or turned. 
Ordinarily, but one treatment, in rare cases two, is all 
that is necessary to secure satisfactory operation. 
Should this treatment be unsuccessful and if there is 
a suspicion or evidence of actual looseness, the clamping 
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Fig. 6—Power-driven grinding wheel equipped with 
exhaust connection for removing dust 


bolts may be tightened carefully, using a reasonable 
effort on a wrench not over eighteen inches long. 

When grinding with a revolving wheel the armature 
should be equipped with a head and the field coils and 
other parts covered with oilcloth or cloth to keep out as 
much dirt as possible. Some of the larger grinders are 
equipped with an exhaust blower and dust bag similar 
to a vacuum cleaner. If this type is available the head 
and other dust protectors are unnecessary (see Fig. 6). 
The guides of the grinder should be set absolutely 
parallel with the commutator. The wheel should run, 
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against the direction of the commutator’s rotation and 
the relative speeds adjusted to give a cutting speed of 
4,500 to 4,800 ft. per min. This value is an average, but 
it is well to get the recommendations of the maker of 
the grinder and of the wheels, as the composition of the 
wheels may vary. 

Two grades of wheels are usually furnished with the 
grinder, a roughing and a finishing wheel. In the 
majority of cases it is necessary to use only the finish- 
ing wheel. The wheel should be started slowly without 
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Fig. 7—Form of lathe tool used for 
truing commutators 


a jerk, for fear of cracking the inside edge where the 
composition is attached to the metal center. Start 
slowly and change speed slowly. In feeding the wheel 
toward the commutator for the first cut, be careful to 
remove the high spots only. With this cut the wheel 
should be fed across the commutator and back and then 
adjusted for the second cut. The secret of a good job 
rests in taking the lightest possible cuts, thus preventing 
vibration of the wheel. 

After the commutator is as true as it is possible to 
grind it, it should be smoothed and polished with fine 
sandpaper. Very little pressure should be applied, and 
the paper should be kept constantly moving back and 
forth across the commutator to prevent developing 
hollows or flat spots. High-speed commutators should 
be sandpapered as little as possible. 

The outer ends of the bars should be rounded about 
4 in. radius with a fine file. This important, for the 
mica tends to break out of sharp corners and may start 
serious trouble. After grinding and polishing, the 
whole machine should be cleaned carefully to remove 
any dirt, copper dust, ete. If the mica is flush with the 
bars, it should be undercut. 


CLEANING OUT BETWEEN THE BARS 


After thoroughly cleaning the machine, remove all 
brushes, bring the machine up to speed and separately 
excite the field, bringing up the field current slowly to 
normal. This will burn out any copper dust or foreign 
substance between the bars. The machine should be 
run until all burning or flashing ceases; usually, twenty 
minutes to a half hour is ample. Too much care cannot 
be used in cleaning and burning out any particles of 
conducting material in the commutator slots before re- 
placing the brushes, as copper dust between the bars 
may cause flashing. 

When truing the commutator with a lathe tool, the 
tool should be set so the ways are absolutely parallel 
with the commutator and fastened and braced securely. 
This is to cut down vibration and thus give a smoother 
cutting tool. The best tcol to use is a side cutting tool 
with the point ground to about ww in. radius. The 
cutting side and point should have considerably more 
rake than is customary for working steel and iron (see 
Fig. 7). The commutator surface should be driven at 
about 300 ft. per min., which is about as fast as a tool 
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will cut without burning. Care should be taken to have 
the tool sharp enough to make a clean, smooth cut with- 
out dragging copper over the mica. 

After the commutator is turned, it should be sand- 
papered and polished. The mica should be undercut, 
if necessary, the edges of the bars and the slots cleaned 
out, and the machine started and brought up to speed 
as previously explained. When the machine is again 
on the line after grinding or turning, the commutator 
should receive careful attention at first, as the brushes 
are prone to chatter until the commutator surface 
becomes polished. 


Seale in Water Jacket Broke Piston 
By G. GRow 


Most engineers are in agreement that raw water 
should not be used to cool oil engines. Nevertheless, 
this practice is common and in many cases has led to 
serious engine trouble, such as broken cylinder heads, 
cracked liners or broken pistons. <A case of broken 
pistons is shown in the illustration. 

This particular engine was an air-injection Diesel 
installed in a municipal light plant. The water used 
for cooling carried considerable scale-forming material. 
The scale deposits in the cylinder jacket finally became 
so heavy as to obstruct the flow of heat from the piston 
through the cylinder liner to the water. The piston 
heated and expanded enough to “freeze” or grip the 
cylinder liner. The momentum of the flywheel caused 
the connecting rod to bend since the piston would not 

















Parts of Broken Piston 


move upward. As the crank passed dead center, the 
rod by pulling downward on the piston pin broke the 
piston into two pieces. 

The rod was straightened by the village garage man 
and was returned to service. The piston was beyond 
repair and a new one was ordered from the factory. 

Since the accident the water has been treated. The 
chemical is put into the cooling-water jacket and al- 
lowed to remain for 24 hours, after which it is run 
into the cooling pond and remains in circulation. 
Trouble with scale has disappeared. 





The function of the oil circulated in a forced lubrica- 
tion system is not only to keep the surfaces lubricated, 
but to carry off the heat generated in the bearing. For 
this reason wide and shallow oil grooves affording large 
areas of contact between the oil and the frictional sur- 
faces, are preferable. 
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How Defects in Steel Castings Are 
Identified by X-Ray Examination’ 


By I. E. MOuULTROPt AND E. W. Norrist 


ROBABLY the first X-ray work on castings was that 
done by Dr. Davey of the General Electric Co. in 
1915. At that time steel castings for various pur- 
poses were examined, the development of the Coolidge 
tube having made possible penetration of castings up 
to a considerable thickness. 
Further work was completed during the war in 
inspecting munitions of various kinds. As a result 
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Fig. 1—X rays projected through casting 
onto film within 


of the war work the Watertown (Mass.) Arsenal, under 
the direction of Col. T. C. Dickson, has developed the 
technique of X-ray photography of metals, and espe- 
cially of steel castings, in conjunction with a corre- 
sponding development of foundry practice. Their ef- 
forts have been most successful and many difficult 
castings have been made commercially possible by the 
insight into their quality through X-ray examinations. 

The value of such an examination is twofold: First, 
the soundness of the material can be tested, and the 
location and character of flaws determined; secondly, 
the causes of flaws can be suggested by checking against 
the details of the processes of manufacture. In this way 
a foundation is laid for the elimination of flaws by the 
improvement of manufacturing processes brought under 
suspicion. 

The arrangement of the X-ray tube and casting ap- 
pears in Fig. 1. The voltage between the vacuum-tube 
filament and the target plate varies from some 20,000 
or 30,000 upward. At the present time the commercial 
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limit is about 250,000 volts, which gives a maximum 
penetration of approximately 3 in. of steel. Under 
favorable conditions this may be extended to 4 in. 
This suffices for a large part of the work required, but 
falls short of the penetration needed for the heavy 
flanges, etc., on ultra-high-pressure equipment. It is 
estimated that an operating voltage of 600,000 can be 
successfully applied, which would give a penetration of 
approximately 6 in. Unfortunately, up to the present 
time means have not been available to carry on the 
research necessary to develop this equipment. 

X rays have the peculiar quality of setting up secon- 
dary radiation in almost all substances. Thus, when a 
metal plate is penetrated by X rays, secondary radiation 
is generated by the metal itself, which glows, as it were, 
with an invisible radiance. This radiation is very sim- 
ilar to the X rays generated by the tube and is capable 
of impressing a photographic plate. It is frequently a 























Fig. 2—Valve body (above) proved to be a good casting 
while the nozzle section (lower) con- 
tained many defects 


source of difficulty, as special care is required to filter 
out the indirect radiation so as not to blur the shadows 
cast by the direct radiation from the tube. 

In making an X-ray photograph or radiograph of an 
object, the X-ray tube is set up over the portion to be 
examined and a photographic plate or film is placed 
immediately beneath the material. The rays penetrate 
the material and impress the plate. Various thicknesses 
or densities of material absorb varying amounts of 
rays, or in other words, cast shadows of varying density 
on the plate. These form an image which may be made 
visible by developing the plate in the usual way. Ob- 
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viously, therefore, the radiograph is a shadow picture 
of the material being studied. The features shown are 
approximately full size, and the depth of tone of the 
negative shows the comparative density or thickness 
of the material. 

A hole or thin spot allows more rays to reach the 
plate and appears as a dark outline on the negative and 
vice versa. The method is extremely sensitive, for 
variations of density or thickness of 2 per cent can be 
definitely detected. The ordinary flaws of commercial 
castings that are of enough importance to warrant 
consideration are equivalent to variations of 10 or 20 
per cent or more. These can therefore be detected and 
their importance weighed with a satisfactory degree 
of accuracy. 

When a casting is to be examined, a careful study is 
made to determine the critical parts. Then the best 
method of radiographing these is decided on. The parts 
are then numbered plainly, and the casting is photo- 
graphed in the ordinary way to locate the numbered 
sections for future reference. 

In taking the X-ray pictures the casting is placed so 
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tendency to over-expose the thin section in order to 
penetrate the heavy section. This is counteracted by 
covering the thin part with a light screen of lead. 
This protects the thin section and allows much better 
penetration of the thick section. There is no chance 
of confusing this “mask” with a flaw as the edge is cut 
clear and sharp—dquite different from the jagged outline 
of a crack. 

The outline of flaws as shown on the radiograph is 
an exact reproduction of the flaw in the metal, except 
that there is a certain amount of parallax, or apparent 
displacement. This is due to the projection of the rays 
from a center on the target of the X-ray tube to the 
photographic plate or film. This is often exaggerated 
by the use of a film curved to fit the interior of a cyl- 
indrical surface. 

Gas pockets, Fig. 3, are usually clearly defined round 
or spherical cavities, though they are often irregular in 
shape with a rounded outline. They show on the radio- 
graph as rounded spots. Sometimes the gas has moved 
through the metal, leaving a bore like a worm hole 
which shows a picture rather like a small comet. These 

















Fig. 3 — Rounded’ Fig. 4—Wrhite cloud 
gas pockets means sand 







that the desired area is directly in line with the path 
of the X rays from the tube, which is located above 
or at one side, see Fig. 1. A lead number is placed on 
the metal over the area number to identify the radio- 
graph, and a plate or film is placed under the metal 
and as close to it as possible. The plate is backed 
with lead to prevent the secondary radiations from 
reaching the sensitized surface. In some cases a thin 
lead screen is placed in front of the plate or film to 
filter out scattered radiations. 

To protect the operator from the rays, which are 
dangerous to animal tissue after long exposure, the 
X-ray room is lined throughout with {-in. lead. The 
operator watches the tube through a periscope, which 
prevents the escape of X-radiation. 

The exposure may be anything up to thirty minutes 
or more, depending on the thickness of metal to be 
penetrated. During long exposures it is necessary to 
stop occasionally to allow the tube to cool down. This 
frequently doubles the actual time required. 

If the section of metal is uniform in thickness the 
penetration is correspondingly uniform. Where there 
is a marked change, as at a rib or a flange, there is a 


Fig. 5—Etched 
fern-like flaws 


Fig. 6—Filmed 
fern-like flaws 


Fig. 7—Pipe from 
shrinkage 


cavities may be caused by failure to remove the gas 
from the metal before pouring; or they may come from 
sand or dirt in the mold, which generates gas under 
the high temperatures of the steel. Sometimes the gas 
pockets are caused by steam from a damp mold. 

Sand may be washed from a poorly rammed mold and 
be covered by the metal. These sand inclusions, Fig. 4, 
sometimes represent a considerable volume. They may 
be invisible from the surface of the casting. In the 
radiograph they appear as cloudy areas of irregular 
outline. When the sand is reasonably free from dirt or 
binding compound no gas is formed, but the sand 
inclusions represent areas subject to extremely rapid 
erosion when the surface metal has been penetrated. 

Pipes and voids caused by the shrinkage of the metal 
during solidification are the most common fault to be 
found in steel castings. In many cases these flaws are 
not serious, Fig. 6, but in others they are extremely 
so, Fig. 7. As the metal in a mold cools it shrinks. 
The surfaces solidify and tend to pull away from the 
interior which is still viscous. The gates and risers 
form reservoirs of metal that remain molten and feed 
in additional metal during the shrinkage period. 
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If this feeding is complete the result is a sound cast- 
ing; but frequently the flow of metal is retarded and 
the more remote sections shrink away from the core, 
leaving a spongy section, Fig. 5, between two sound 
walls. This is usually not serious, as the factor of 
safety is ample to take care of the weakness of the core. 

It sometimes happens, however, that gas is forced 
into this spongy metal, exaggerating its weakness. 
Again, the secondary strains of cooling set up forces 
that may produce subsurface cracks which are a source 
of danger whenever the casting is placed in severe 
service. On the radiograph, Fig. 6, the spongy shrink- 
age voids show a fernlike pattern. These develop into 
“stream lines” when the metal has a well-defined core 
and into jagged lines when cracks are formed. 

Cracks are probably the most dangerous fault that 
must be detected, for they have the well-known tendency 
to increase during service. Cracks are clearly defined 
on a radiograph when the rays pass through the metal 
in the plane of the crack, Fig. 8. When the rays strike 
through obliquely, the image becomes hazy and may be 
altogether lost. For this reason, when cracks are sus- 
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proved to be seriously flawed, containing examples of all 
the more common faults. After deciding to condemn 
this casting, it was sectioned, as already mentioned, and 
examined as a check on the radiographic work. 

Fig. 2 (lower) shows a general view of the exterior 
of one section of the nozzle. It forms part of a bypass 
intended to transfer high-pressure steam at 1,200 Ib. 
to the normal-pressure system at 350 lb. The nozzle 
was made in three sections, the throat, the center, and 
the low-pressure section. It has a total length of ap- 
proximately 11 ft. The internal diameter at the throat 
is approximately 1} in., and at the low-pressure end, 
9} in. The casting under consideration was at the 


low-pressure end having a maximum internal diameter 
of 9? inches. 


INDIVIDUAL RADIOGRAPHS OF FLAWS 


For examination this casting was divided into twenty 
areas for radiographs. Four radiographs were taken 
near each flange, and twelve at various points along the 
nozzle body. Characteristic radiographs are shown in 
Figs. 9 and 11. They show the metal in the body of 











Fig. 8 — Crack 


Fig. 9—Fern flaws 
(jagged light line) 


and gas 


pected, it is desirable to take a series of radiographs 
at varying angles to detect cracks of different slopes. 
In Fig. 8 a jagged light line at right shows the crack. 

The work covered by this paper was undertaken in 
connection with the construction of the Weymouth 
Power Station of the Edison Electric Illuminating Com- 
pany, of Boston. Part of the steam-power generating 
equipment at this plant operates at 1,200 lb. pressure. 
This is the first commercial installation at so high a 
pressure, and it was decided to take the precaution, 
unique in power-plant engineering, of applying X rays 
to the inspection of the materials involved. 

The castings for this work are all special; it was 
therefore impossible to use the X-ray examination as a 
preliminary check of foundry practice, but the import- 
ance of the castings fully justified the expense of in- 
dividual radiographic tests. 

All examinations were made at the Watertown Ar- 
senal. The X-ray laboratory is under the direction of 
Dy. Lester, to whom the authors are indebted for much 
the technical data presented. 
furning to actual examples of the castings examined, 
perhaps the most interesting is a nozzle section. This 


~ 














Fig. 10—Structural Fig. 11—Sand, gas 
cavities, black 


-gas pockets of corresponding size in the metal. 


Fig. 12—Flaw later 
and crack repaired 


the casting. The small circular spots are caused by 


The 
actual size averages about } in. in diameter. 


The fernlike pattern indicates the presence of shrink- 
age voids in the interior of the metal. This is not neces- 
sarily a serious weakness as it is caused by the spongi- 
ness of the metal between the sound faces. In this 
case there is a distinct tendency for the sponginess to 
become continuous, resulting in incipient cracks and a 
general porosity of the section which would probably 
tend to form leaks after a period of service. Fig. 11 
shows the appearance of the metal at the flanges. Here 
the condition is quite serious; gas and shrinkage voids 
are indicated through the entire body of the material, 
and in addition the presence of sand inclusions is indi- 
cated by the cloudy shadows shown on the radiograph. 

In Fig. 11 a light line at the fillet indicates the pres- 
ence of a crack at the base of the flange at this point. 

Following the X-ray examination the casting was cut 
into sections. Two cross-sections were taken from the 
body of the nozzle. Longitudinal sections were then 
made through the flanges, and these sections were 
deeply etched so as to develop the structure of the metal 
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and make the flaws easily visible. The metal was ex- 
tremely porous owing to shrinkage voids and has a 
large number of gas cavities. 

The most serious feature, however, was the fine 
shrinkage cracks reaching from the fillet back of the 
flange and the large cracks running from the interior 
of the nozzle up into the center of the flange where 
they meet a highly porous section. This condition is 
probably caused by improper mold structure. It is 
probable that the metal flowed out around the end of 
the core so that on cooling it was impossible for the pipe 
section to shrink properly along the core and the end 
was subjected to considerable tension which caused the 
cracks running up into the core center. Apparently, 
also, the body of the mold exerted too much pressure on 
the back faces of the flanges so that a tension stress 
was concentrated at the flange fillet, causing the fine 
cracks to form. These flaws certainly rendered the 
casting unfit for use and their detection may be con- 
sidered as fully justifying the use of X-ray examina- 
tion. 


STUDIES OF TURBINE PARTS 


A further example of the application of X-ray work 
was the governor-valve body for the high-pressure tur- 
bine. This valve body was a rather intricate casting 
comprising a double-beat valve and a steam-strainer 
shell in one casting. Fig. 2 (above) gives the general 
idea of the appearance of the casting. Owing to the 
complicated internal structure required by the valve 
ports, the location of X-ray photographs was rather 
difficult and it was necessary to make a number of 
comparatively small radiographs in order to develop the 
quality of the material. 

In general the casting was found to be satisfactory, 
but parts were rather gassy and there was a noticeable 
amount of dirt in the steel. 

The flaws shown were in general of rounded form 
and not of the irregular type which tend to form cracks. 
As the working stress in the metal is comparatively 
low, it was decided to accept the casting, subject to 
hydrostatic test for leakage and extensometer test for 
elastic limit. 


UsE OF PHYSICAL TEST AS CHECK 


After machining, the casting was blanked off for 
hydrostatic-pressure test. Before applying the pres- 
sure, stops were welded to different parts of the casting 
for micrometer-gage application. The casting was then 
measured to give the initial micrometer readings and 
the water pressure applied. The micrometer readings 
were repeated under various pressure steps and found 
to increase very uniformly up to a pressure of 5,000 Ib., 
which was the maximum test pressure stipulated. No 
leaks developed and the pressure was then released, 
the micrometer readings being repeated. The casting 
returned nearly to its original dimensions within a few 
seconds, but half a minute elapsed before the original 
dimensions were completely regained. This lag is con- 
sidered as an indicatio:. that the elastic limit of the 
material was closely approached, but inasmuch as the 
original dimensions were completely regained, it is 
assumed that the elastic limit was not exceeded. These 
measurements under high pressures are considered very 
important as demonstrating approximately the elastic 
limit under service conditions. In this case they showed 
positively that the operating pressure of 1,200 Ib. is 
protected by a factor of safety of more than four, based 
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on the elastic limit. Taking this demonstration in 
conjunction with the X-ray studies which indicate that 
there are no flaws which would tend to be aggravated 
by operating conditions, the status .of the casting is 
fully determined. 

The turbine casing, both top and bottom halves was 
investigated. The top half of the casing was found to 
be an exceptionally fine piece of work. It is practically 
flawless. The bottom half of the casing is equally sound 
with the exception of the nozzles, which contained a 
certain amount of gassy metal associated with some dirt. 

In the high-pressure nozzle of the turbine casing the 
working stresses were low and the flaws so small that 
their effect is of no commercial importance. In the 
exhaust nozzle the flaws were in general of the same 
magnitude as those in the inlet nozzle, but a large gas 
pocket was discovered behind a heavy boss. 


GAS POCKET MIGHT CAUSE TURBINE CASING To LEAK 


This pocket, Fig. 12, was fully outlined by the X-ray 
photographs and its extent defined. It was found to 
have no serious effect on the strength of the casting 
owing to the thickness of metal at that point. It intro- 
duced a point of incipient leakage, however, which was 
very objectionable as the steam pressure on the exhaust 
of this turbine is some 360 lb. per sq.in. gage. To 
meet this condition a plan was worked out for drilling 
out and bushing the casting at the boss and welding 
the bushing into place. With this correction a hydro- 
static-pressure test was applied in conjunction with 
extensometer measurements, and the strength of the 
casting was checked in about the same way as the 
governor-valve body. 

In all, some thirty castings were examined for the 
high-pressure steam installation at Weymouth. Out 
of these only five proved seriously defective; the re- 
mainder were for the most part of extremely high 
quality. Through the use of X-ray examinations it was 
possible to eliminate castings that would have been 
unequal to the service owing to flaws that were invisible 
from the surfaces, and to demonstrate with a reason- 
able degree of certainty the soundness and strength of 
the castings accepted. In this way the objectives laid 
out in the beginning of the examination were achieved 
and the cost of the work, if considered as an insurance 
charge, was fully justified. 

The observations made form an excellent basis for a 
further study of the materials in this installation as 
affected by the conditions of service. The experience 
gained should be of value not only in the design of 
future installations, but also in co-operating with the 
foundries in eliminating the flaws found to be char- 
acteristic of certain designs and methods of manu- 
facture. 

In examining the equipment careful consideration 
was given to the general features of the problem before 
any specialized work was begun. The high-pressure feed- 
water lines were considered as presenting no problems 
that have not already been solved in connection with 
high-pressure hydraulic work. It was therefore deemed 
unnecessary to use X-ray examination in connection 
with these. 

X-ray technique is now very effective, but its eco- 
nomic use is not yet fully developed. In presenting 
this paper it is hoped, therefore, that the work described 
may be of interest in solving similar power-station 
problems and may suggest a basis fer future develop- 
ment. 
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Point Street bridge, Providence, R. 1., whose superintendent for fifty-four years, Capt. Walter S. Baxter, 
has just retired 











When the Point Street bridge was opened to the public in 1872, Captain Baxter and his partner on 
the bridge crew were obliged to swing the draw by hand, but about a 
year later steam power was installed 


The large photograph shows the interior of the draw-house with its vertical boiler and twin-cylinder reversible 
engine. The insert shows Captain Baxter resting at home after 71 years of work. Born in 1843, he went to sea 
with his father at the age of eleven. At the age of twenty-eight he left the schooner Yarmouth, of which he was 
master, to start his 54 yeurs of service on the bridge. 
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Ratios in Power-Plant Design 


By JOHN G. FAIRFIELD 


Assistant 


OR checking and quick estimation rough rules or 
ratios are often convenient. Such a rule is the 
old one, “A pint’s a pound, the world around”; 
which, although for pure water it is 4 per cent out 
at 62 deg. F., is accurate enough for many purposes. 
Most engineers have, tucked away in their heads, many 
such rules, some of them not even formulated, that 
they call upon in every-day experience. 
In power-plant work there are many ratios that are 


























NN 
$ K 
L 
a Nt 
e ‘\, 7 © 
3 \ NA 
+ UN at ms oom oe xe SR = 
L ‘ N 
8 NES . 
- M4 ee d A 
ow ~ > Coah err yt: 
o 



























































© ST 


0 ' 4 
200 





e 3 456 610 15 2 3 40 50 100 
Plant Capacity,1000 Kw. 


400 


trig. 1—Plant capacity vs. floor space 
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Fig. 2—Boilers\vs. plant capacity 
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Fig. 3—Ratio of boilers to turbines 


well known. The ratio of the heating surface of a 
boiler to its grate surface is usually between 40 and 60, 
depending upon the kind of coal; the ratio of the con- 
densing surface of a surface condenser to the kilowatts 
rating of the turbine is generally from 1.5 to 2. In 
order to check these ratios and possibly to introduce 
some new ones, a study has been made of some 140 
power plants, and the results plotted. Use has been 
made of several different kinds of plants, and the data 
on new plants printed in Power from time to time have 
been drawn upon freely. 

, The curves are of two kinds, those plotted against 
“kilowatt capacity of the plant” and those plotted 
against the “square feet of water-heating surface in 
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the boilers.” When these are plotted on the usual 
uniform scale base, many of the curves become very 
steep in the region of the small plants. To help to 
straighten out these curves, logarithmic bases have 
been used, that is, the scales are the same as the 
graduations on a slide rule. 

In the first chart the square feet of floor space occu- 
pied by the boiler room and by the turbine room per 
kilowatt are plotted against thousands of kilowatts 
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Fig. 4—Number of turbines 
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Fig. 6—Ratio boiler-heating surface to plant capacity 
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plant capacity. The center broken-line curve is intended 
to approximate the mean of the points shown, each of 
which represents a plant. At a distance of 25 per cent 
above and 25 per cent below this mean curve are 
drawn dot-and-dash curves, to indicate to the eye the 
magnitude of the variation from the mean. It will be 
seen that the majority of the points lie within the area 
bounded by these curves; that is, the mean curve rep- 
resents most of the points within 25 per cent error. 
The boiler-room points (those in a circle) usually lie 
above those for the turbine room (marked with a 
cross). The curve descends rapidly from the left, 


indicating that small plants take more floor space per 
kilowatt than larger plants. 


The reason for this is 
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Fig. 8—Ratio heating surface to grate surface 
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Fig. 9—Heating surface per kilowatt capacity 
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Fig. 10—Superheater surface vs. plant capacity 
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Fig. 11—Draft-fan capacity vs. plant capacity 
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Fig. 12—Ratio stack area to plant capacity 





rr 1015-20 30 40 50 rT 


Plant Capacity,1000 ¥ 


Fig. 18—Bunker capacity per 1,000 kw. capacity 

























































































5 ofr 

sN 

ee N\ 

ad wIN 

SALINUN 

"_ 410 ~ 

re SC TN 

S q NN NON 

g PTNSSheo | | 

; | Hd 
0» 3646¢5 10 15 30 40 50 100 200 400 


20 
Plant Capacity,1000 Kw. 


Fig. 14—Conveyor capacity vs. plant capacity 
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Fig. 16—Condensing surface per kilowatt 
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Fig. 17—Circulating-pump capacity vs. plant capacity 
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Fig. 18—Circulating pump horsepower 
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Fig. 20—Air pump horsepower per 1,000 kw. capacity 
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Fig. 21—Condensate-pump capacity vs. plant capacity 
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Fig. 22—Ratio condensate pump horsepower to plant 
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Fig. 28—Ratio furnace volume to heating surface 
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ig. 24—Ratio furnace volume to grate surface 
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Fig. 25—Ratio water-heating to superheater surface 
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Fig. 26—Fan capacity vs. wrater-heating surfuce 
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Fig. 27—Fan capacity vs. grate surface 
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Fig. 28—Fan capacity vs. furnace volume 
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Fig. 29—Ratio fan horsepower to heating surface 
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Fig. 33—Bunker capacity to heating surface 
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Fig. 34—Conveyor tonnage vs. heating surface 
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Fig. 35—Conveyor horsepower to heating surface 
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Fig. 36—Feed-water heater area to boiler surface 
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Fia. 37—Heater capacity vs. boiler-heating surface 
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Fig. 38—Economizer area vs. heating surface 
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Fig. 39—Fecd-pump capacity to heating surface 
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that a 10,000-sq.ft. boiler does not take up twice as 
much space as a 5,000-sq.ft. boiler. Also, the neces- 
sary clearances, such as aisles and room to remove 


tubes, are approximately the same for the small and for 


the big unit, being a less percentage in a large plant. 

The curve in Fig. 1 informs us that for a 10,000-kw. 
plant the boiler room will occupy around 0.8 sq.ft. 
of floor space per kilowatt installed capacity, or a total 
of 8,000 sq.ft. The boiler room and the turbine room 
will be about the same size, the former a trifle the 
larger. 

The next figure shows the number of boilers per 
kilowatt installed. This curve is horizontal at first, 
then rises rapidly. The number of boilers supplying 
a turbine runs from two to five, tending to increase 
with the size of the plant. The number of boilers 
used in a small plant is, on the average, five; when the 
plant attains a capacity of 100,000 kw., about twelve 
boilers would be used in the plant, and this number is 
still further increased for larger plants. In the same 
way the number of turbines will average two until the 
plant reaches 100,000 kw.; and then will increase 
rapidly. The curves in Figs. 4 and 5 are related to 
Fig. 3, since the size of the turbine used and the size 
of the station fix the number of turbines in the plant. 
Some few plants use one turbine in a station, but this 
is often because the station, as reported, has just been 
started up, and a few years later, added units will be 
found. In the initial stage the station is of course 
tied in with the older station so as to be independent 
of a breakdown. In Fig. 5 the upper line gives the 
largest size possible for that station; that is, for a 
10,000-kw. plant, one unit of 10,000 kw. might be used, 
which would be the largest unit for that station; but 
more probably, two turbines will be used, each of 
5,000-kw. capacity. 

The figure often remembered, of the ratio of surface 
in condenser to kilowatt capacity, as 1.5 to 2, is often 
cxceeded, both below and above, as seen in the con- 
denser curve in Fig. 16. Small stations usually install 
relatively larger amounts; and many large stations, 
especially where the turbines are bled, use less than 
this ratio. 

The capacity of the circulating pumps per kilowatt 
is nearly constant at 2 gal. per min. Apparently, the 
power installed to drive these pumps is also nearly 
constant at about 20 hp. per 1,000 kw. of plant capacity. 
The data on the air pump are scanty, discordant and 
none too reliable. The condensate pump capacity and 
horsepower do not vary greatly, but decrease somewhat 
with an increase in plant capacity. 

Other curves are plotted against the thousands of 
square feet of water-heating surface in the boilers. 
This was done because many of the items given depend 
more upon the boiler-heating surface than upon the 
plant kilowatt capacity; especially is this true of an 
industrial plant, where steam is used for driving air 
compressors, for process work or for heating. Conse- 
quently, the kilowatt rating of the plant is not the sole 
or main product of the steam generated. 

One curve, Fig. 7, gives the steam-making, or water- 
heating surface, per square foot of floor space. For the 
average size of station, about 5 is the the magnitude 
of this ratio. The size of the furnace in cubic feet 
per square foot of heating surface increases markedly 
with the size of the station, from about 0.2 for a 
10,000-sq.ft. station to 0.5 for a 300,000-sq.ft. plant, 
and even more for special designs. 
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Twisting the throws 
on crank shaft to 
proper angle. One 
of the steps in the 
production of large 
Diesel engines 





Low-voltage coils for 
one of the 22,000-kva. 
transformers installed 
by the Niagara Falls 
Power Company 


Photo by courtesy of 
General Electric Co. 


Roughing out crank- 
shaft from forged 
billets with 1,000- 
ton hydraulic press 


Crankshaft photos taken in 
Fairbanks Morse shops 

















June 30, 1925 


POWER 


1033 


Unit Powdered-Coal Installation Gives 
Efficiency of 85.4 Per Cent 


By E. H. TENNEY* 





This economy obtained at Ashley Street Station 
with a unit pulverizer serving a 5,580-sq.ft. 
boiler provided with special water-cooled fur- 
nace. Tests indicated that ratings in excess of 
330 per cent could be obtained with coal contain- 
ing 12 per cent total moisture and 13 per cent 
ash. Coal pulverized without drying. 





the Union Electric Light & Power Co., of 
St. Louis, and the connecting of the Ashley 
Street Station to a steam distribution system made it 
desirable to obtain increased boiler capacity. After 


De: 1924 developments in load conditions of 
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Fig. 1—Sectional views of furnace used at 
Ashley Street Station 


considering several plans it was decided to adapt one 
of the present stoker-fired boilers to burn pulverized 
coal and thus determine the advisability of changing 
the remaining boilers. 

Slagging of the fuel bed limited the capacity with 
the present stokers to about 235 per cent maximum 
rating, the efficiency of the boiler and the economizer 
being 70 per cent at this rating. It was thought that 
the rate of operation could be increased to over 300 





*Chief engineer of power plants, Union Electric Light & Power 
Co., St. Louis. 


per cent with pulverized coal, and the arrangement 
indicated in Fig. 1 was decided upon for a trial installa- 
tion. 


BITUMINOUS COAL OF LOW HEAT VALUE AND 
HIGH MOISTURE AND ASH CONTENT BURNED 
WITHOUT DRYING 


The boiler is a 5,580-sq.ft. water-tube with a convec- 
tion superheater and an economizer having 6,854 sq.ft. 
of surface. This economizer serves a battery of two 
boilers. Coal used is of the same quality burned at 
Cahokia Station, containing about 12 per cent total 
moisture, 13 per cent ash and 10,600 B.t.u. per lb., as 
received. This coal is pulverized without drying. 

It was realized that the success of this arrangement 
would depend upon operating with as little excess air 
as possible. At the same time effective cooling of the 
walls was necessary to prevent fluxing of ash and 
refractory linings and absorb radiant heat at a rate 
that would prevent melting of ash, the melting tempera- 

















Fig. 2—Interior of furnace showing side and 
front walls 


ture being about 2,000 
content about 24 per cent. 
With this in mind a special furnace wall construction 
designed by the Bailey Meter Co. was decided upon and 
the furnace bottom and two side walls equipped accord- 
ingly. The furnace lining consists essentially of cast- 
iron “brick” bolted to water-screen tubes spaced 6 in. 


deg. F. and the iron-oxide 
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on centers, intimate contact between the lining and 
screen being provided by a special paste filler of high 
heat conductivity. The side-wall lining has a refrac- 
tory facing integral with the castings and composed 
of a large percentage of carborundum. The bottom lin- 
ing is bare cast iron. 

The volume of the furnace is 4,123 cu.ft. and the 
total effective water screen surface, which is taken as 
one-half of the external tube area, is 658 sq.ft. 
Reference to Fig. 2 will give a general idea of the wall 
construction. 

A simplex unit pulverizer of 8,000 Ib. capacity sup- 
plies coal to four burners. Some difficulty was experi- 














Fig. 3—Unit pulverizing equipment that is functioning 
with coal containing 12 per cent moisture 


enced at first, in securing the desired fineness of 
pulverization, probably due to the high moisture con- 
tent of the coal. Lessening the paddle clearances and 
regulating air velocities aided in overcoming this 
trouble, the present fineness being about as follows: 
Through 200-mesh, 55.2 per cent; through 150-mesh, 
68.2 per cent; through 100-mesh, 78.5 per cent; 
through 60-mesh, 86 per cent. 

Considerable turbulence of air and coal was found 
necessary to keep the length of flame such that efficient 
results could be obtained. 

As originally installed, the air and coal were fed in 
a stratified condition which was rectified by placing a 
deflecting cone in the coal nozzles and a deflecting ring 
with spiral vanes in the air chamber around the burner. 

An 8-hour test run was made on April 16 with the 
following result: 


Output of boiler, per cent of rating .....ccccsccccccscces 330 
Efficiency of boiler and economizer, per cent.........6.. 82.9 
Cis BE CRS. BOF COT, ccc cccieccterecwceeeouceende 14.5 
B.t.u. per Ib. coal as received......cccccccesscccccce 10,770 
Motsture im coal, per COME 2c ccccccevesccsesrccseneecoe 11.7 
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The furnace under this operating condition was burn- 
ing at the rate of 7,000 Ib. of coal per hour, and the 
mill seemed to have capacity considerably in excess of 
this quantity. Per cubic foot of furnace volume the 
foregoing rate approximates the burning of 1.8 Jb. of 
coal and the release of 19,000 B.t.u. 

A further test was run on April 17 to ascertain the 
economy of operation at 225 per cent of rating for 
comparison with the stoker performance, and the results 
of this test were approximately as follows: 


Output of botler,. per cent of rating. ... .. oc ccsccccccccecs 
Kifticiency of boiler and economizer, per cent..........-. 5.4 
ms NY SUI I NN irc cn ge csi nian aliak aa nissan acer 3.7 
.t.u. per Ib. coal 

Moisture in coal, 
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Temperature Measurement of 
Generator Fields 


Methods of measuring the temperature of the stators 
of alternators have been well established and are now 
in common use. On the other hand, little has been 
done toward developing some means for reading the 
temperature of fields during operation. This becomes 
of increasing importance with the tendency toward 
operation of generators by total temperature limitation. 

Two methods of measuring field temperatures are 
available: one by embedding a thermocouple or resist- 
ance coil in the rotor and connecting it to auxiliary 
collector rings, and the other, by measuring the increase 
in resistance of the rotor winding by means of an 
instrument calibrated to indicate temperature. 

The first method, -employing an embedded detector, 
does not seem to be practicable, reports the Electrical 
Apparatus Committee of the National Electric Light 
Association. The detectors are necessarily of delicate 
construction and would be unable to withstand the heavy 
pressures and vibrations incident to large rotors. There 
is also the objection to the auxiliary rings which cannot 
be readily provided owing to lack of space. 

The method of using the winding itself as a tem- 
perature detector gives an average value for the rotor 
as a whole and not that of the hottest part. This 
method, however, has been used for several years and 
has been approved by the American Institute of Elec- 
trical Engineers. No auxiliary collector rings are neces- 
sary, although additional brushes would be desirable. 





The theoretical air required to burn a pound of coal 
can be closely approximated by dividing the heat value 
per pound by 1,300. The air actually used can be 
obtained from the following simple formula: “Air used 
per Ib. of coal equals 240 C — CO,, where C is the total 
weight of carbon in one pound of coal, and CO, is the 
percentage of CO, in the flue gas.” For example, a 
14,000-B.t.u. coal would require 14,000 — 1,300 — 
10.8 lb. of air theoretically. If the CO, is 12 per cent 
and one pound of coal contains 0.8 lb. carbon, the weight 
of air actually supplied per pound of coal will be 
240 « 0.8 ~ 12 = 16 lb. The excess air is then 
16 — 10.6 = 5.4 lb., or 51 per cent. If CO is present 
in the flue gas, the percentage of CO should be added 
to that of CO, in using this formula. 





According to Haley Fiske, president of the Metro- 
politan Life Insurance Co., nearly half a billion in 
public-utility investments is held by forty-one insurance 
companies, which represents 82 per cent of the assets 
of all the companies. 
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A Plan That Executives Should Note 


RETURN of five hundred per cent upon an invest- 

ment in the financial world would be regarded as 
a bonanza sufficient to excite skepticism; yet in the 
power-plant field we have a bona fide example in the 
case of the Southern Pacific Lines, noted elsewhere in 
this issue. Here an expenditure of eighteen thousand 
dollars in improved equipment plus intelligent super- 
vision effected an annual saving of ninety thousand 
dollars. This is just one of the many such opportuni- 
ties; the industrial plants are full of them. 

The important point illustrated by this case is that 
only small expenditures were made at a time; that 
is, it was a sort of “pay as you go” proposition—a 
principle that warrants the attention ef many execu- 
tives. One of the greatest impediments to plant im- 
provements is the reluctance of industrial executives 
to sanction large expenditures for improvements based 
on promised savings by the engineering staff. On the 
other hand, small expenditures intelligently and pro- 
gressively applied will net returns that soon gain the 
confidence of the executives and at the same time 
strengthen the prestige of the operating force. 


The Soot Blower 


UCH ATTENTION has been directed of late to 
improving the performance of small auxiliaries, 
although the ultimate effect of such improvements on 
plant efficiency is small. Little attention was given 
to soot blowers until recently, although tests have 
shown that these may take in some cases from one to 
two per cent of the total steam generated. Coals with 
high ash content are becoming common in many plants, 
and these necessitate more frequent blowing of tubes 
if boiler efficiency is to be maintained. Improved per- 
formance will therefore be demanded of soot blowers 
in order to maintain the over-all economy of the station. 
Soot blowers were developed when steam pressures 
were much lower than is now standard practice, and 
they gave satisfactory performance when operating 
with those lower pressures. The elements of the soot 
blowers consist of a pipe or tube carrying a row of 
nozzles to expand the steam into jets of high velocity, 
which blow off and stir up the dust that has accumu- 
lated on the tubes so that it is carried away by the hot 
cases passing through the boiler. According to the 
laws of nozzles the flow of steam varies almost directly 
with the absolute pressure. Hence, the flow of steam 
through a given set of nozzles at 315 pounds gage 
pressure will be about twice that with 150 pounds gage 
pressure. This suggests the possibility of saving steam 
by operating soot blowers at lower than full boiler 
pressure, 
The lower pressure may be obtained by placing 
orifices in the steam line to the soot blowers that will 


reduce the pressure to the desired amount, and consid- 
erable savings in steam have been effected when this 


has been done. It has also been suggested that it may 
be possible to secure steam for soot blowers from a 
bleeder point on the main turbine. This has _possi- 
bilities in slightly improving station economy. 

The best effects will be obtained by using nozzles 
on the elements exactly suited to the lower pressures, 
by better devices for maintaining these lower pressures, 
by the most effective action of the steam jets in the 
boilers, and by more complete studies of the time re- 
quired to blow each element, frequency of blowing, etc. 
The improvements resulting from the use of low pres- 
sures on soot-blower elements will have an appreciable 
effect on station economy, for to cut the steam demand 
for this service in half is equivalent to adding from 
one-half to one per cent to over-all boiler efficiency. 


Power-Plant Ratios 


N OTHER pages will be found a brief discussion 

on ratios in power plants, together with forty 
charts giving the ratios of many of the variables 
entering into the design of plants of widely ranging 
capacities. The author has compiled these from data 
on records of hundreds of plants, and consequently the 
charts may be used with confidence. 

An examination of the charts reveals several tend- 
encies apparently not based on logical reasoning, 
while in large plants it is usual to force the boilers 
far more than is the practice in smail plants, still 
the heating surface per kilowatt capacity in the latter 
plants should not be three or four times that of the 
larger plants. 

The same argument might be advanced against the 
‘sapacity of the coal conveyors, which should bear a 
close relation to the steam consumption of the turbines 
and the efficiency of the boilers. Apparently, in those 
details which are more or less suggested by the equip- 
ment manufacturers, the curves are more consistent 
than the curves for those parts of the plant more 
directly designed by the consulting engineer. This is 
probably due to the standardization tendencies of the 
manufacturer as well as to the necessity of the consult- 
ing engineer of meeting special conditions. 

Extra copies of these charts will be available to those 
readers who may desire to use them for reference. 


The Diesel Substation 


PROMINENT engineer recently stated that one of 
the chief difficulties confronting electric railways 
was the cost of power. Even though energy be devel- 
oped in a modern power plant, the cost at the car 
motor is high. This is because such systems use direct 
current on the trolley wire or third rail and alter- 
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nating current must be transported considerable dis- 
tances and then transformed by rotary converters into 
direct current. The losses due to the long lines and 
to the converter’s internal resistance is by no means 
low. The long lines place an additional burden in 
the form of high investment charges and expensive 
maintenance costs due to storms and like troubles. 

He suggested that instead of the converters in sub- 
stations, Diesel-generator units be used. The applica- 
tion of the energy would be more direct and the capital 
investment not so high as with expensive high-tension 
transmission lines. The cost of operation should not be 
much, if any, greater than with the transmission line. 
An additional advantage would be the non-interruption 
of service in bad weather. At present, if the high- 
tension lines go out of commission, the entire system 
is dead. With the Diesels, if one plant failed, the line 
would continue to function but at a reduced voltage, 
taking power from the remaining engine stations. The 
plan may appear visionary, but is worthy of study and 
may be one of the methods whereby the electric lines 
can eventually meet the competition of the bus. 


Turning the Searchlight 
On Engineering Education 


O INTELLIGENT American concerned with the 

future prosperity and happiness of his country 
and the human race can fail to be interested in the 
facts that are being brought to light by the “Board of 
Investigation and Co-ordination” under the auspices of 
the Society for the Promotion of Engineering Educa- 
tion and backed by an appropriation of more than 
one hundred thousand dollars from the Carnegie 
foundation. 

Already—with the co-operation of the national engi- 
neering societies and more than a hundred educational 
institutions—150,000 individuals have contributed half 
a million items of information. The results have been 
tabulated and studied, along with the reports of visits 
to technical schools in this country and abroad. As 
summarized in the papers presented at the recent Sche- 
nectady meeting of the S.P.E.E., they tell us much 
worth knowing about where we are going, why and 
how, in the technical educational processes that cost 
this country thirty millions yearly along with the time 
and energy of thousands of its young men. 

The information so far gathered shows that the 
typical engineering student is the son of native-born 
parents. Ninety per cent of the grandparents were 
natives of America or of northern Europe. Only six 
per cent of the fathers are engineers. Three times 
that number are skilled or unskilled workmen. Only 
thirteen per cent of the fathers are college graduates. 
Ninety per cent of the students did a_ substantial 
amount of work for money during the year prior to 
enterinjs college. So it is apparent that, for the present 
at least, the idle sons of the idle rich are not an im- 
portant factor in engineering education. 

Yet there are many serious problems to be faced. 
The majority of the students enter college with little 
more than a hazy idea that they want to become 
“engineers.” Of what an engineer is or does or of 
their own fitness for the work they have, on the whole, 
but vague notions. It seems to be largely due to this 
and to poor preparation that 62.5 per cent of the young 
men who enter upon engineering courses fail to finish 
them. Even of the third that graduate many find 
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themselves to be square pegs in round holes. As 
Professor Hammond said in summing up these findings, 
“It seems high time that we gave much more attention 
to the important question of the rational selection of 
student personnel and to effective means of directing 
to engineering courses those who possess the qualities 
needed successfully to pursue those courses.” 

Of almost equal interest were the facts brought out 
about education abroad. In some countries, such as 
France and Belgium, professional training is reserved 
for a small group of the intellectually elect who are put 
through a course in which advanced mathematics and 
pure theory preponderate. In Switzerland, Central 
Europe and Holland the schools carry the training of 
technical men to a point that will bring them into keen 
competition with British and American engineers. The 
professors are outstanding leaders with distinguished 
careers in engineering, and many of their pupils will 
develop into creative engineers with a bent for refined 
design. 

Most significant of all is the tremendous expansion 
of technical education in Germany, where the output 
of technically trained men has tripled since 1914. 
Professor Hammond predicts that this is the prelude 
to a tremendous industrial expansion inspired by 
“Fordismus’”—a new philosophy based on the methods 
of Henry Ford. Incidentally, the production of tech- 
nical men in Germany far exceeds that country’s 
capacity to absorb them, so that their emigration to 
America and elsewhere as active competitors of the 
young native engineers is to be looked for. 

The reasonable conclusion from all these facts is 
that more attention should be given to quality and less 
to quantity in engineering education. Proper guidance 
in high school will save the time and energy of those 
unfitted for the severe and constantly stiffening de- 
mands of the engineering profession. 

Finally, the growing national importance of research 
must be appreciated and provision made in engineering 
courses for developing latent capacity along this line. 
Only thus can our industries continue to prosper in the 
face of growing world competition. 





To get full value from the charts of recording instru- 
ments they should be observed periodically while still on 
the instruments and studied critically when removed at 
the end of the day. Has operation been fully up to 
standard at all times? If not, where and how did it 
fall below par? How can similar slips be prevented 
tomorrow? Such a daily stock-taking builds up operat- 
ing judgment. Some engineers keep their completed 
charts hung on pegs in a glass-covered dustproof case 
in the engine room. This plan has much to commend it, 
particularly since it keeps before the eyes in attractive 
form the records of the previous day. Almost uncon- 
sciously the engineer will ponder over these records in 
his spare moments with profit to himself and the plant. 





“What you don’t know won’t hurt you,” runs an old 
saying. It sounds plausible and is often repeated as a 
bit of wisdom, but is it true? Suppose someone con- 
tinually steals money from you in small amounts with- 
out your knowledge; are you not hurt just the same? 
Is not the owner of a plant hurt when leaky traps and 
blowoff valves, bare steam pipes, porous furnace walls 
and slipping pumps are wasting his substance, even 
though he is totally unconscious of the existence of 
such wastes? 
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Practical Ideas from Practical Men 











ITH a view to stimulating engineers into the habit of 

recording for the benefit of brother engineers, unusual 
occurrences, how these were met and other 
vedients adopted in the operation of their 
= decided to award two cash prizes each month during 
1925. One of $25 for the best and another of $15 for the 
second best practical letter on plant operation or practical 
kinks received during the month. f 
payment for the contribution at space rates. The winners 
for May will be announced next month. 


seages ex- 
plants, Power 


This is in addition to 








Repairing a Broken Stuffing Box 


Some time ago the inner end of the stuffing box on 
the steam cylinder of our feed pump gave way and 
permitted the packing to pass through to the cylinder. 
Enough of the end was broken away to allow a split 
washer to pass through as well as the packing. A 

















Split collar was put in end of box and secured by 
four pins 


temporary repair job was done, as shown in the illus- 
tration, that lasted till a new box could be obtained. 
The box was unscrewed out of the cylinder, and the 
pieces were removed from the cylinder through the 
opening around the rod. A cast-iron collar was turned 
to fit the inside of the stuffing box. Then a hole was 
drilled in the center to fit the rod and finally reamed 
about 7: in. larger than the rod. The collar was then 
cut in half and secured in place by four tight-fitting 
pins, as shown in the illustration. The pins were just 
long enough to clear the thread nicely, and when driving 
them in, a thin piece of metal was put between the rod 
and the collar to give clearance for the rod after they 
were in place. Then the box was screwed back into the 
cylinder and the rod packed. This repair gave satis- 
factory results until the new box was put in, which 
was done without taking the rod out of the pump. 
Needham Heights, Mass. GORDON M. PHINNEY. 


Taking Care of Equipment in Power Plant 
Used Only for Emergency Service 


I am in charge of a light and power plant in which 
the equipment includes two generators belt driven from 
imple engines, two 2,500-sq.ft. water-tube boilers, two 
\oiler-feed pumps, one feed-water heater, etc. 
The city contemplates purchasing power for 2ic. 





per kw.-hr. and shutting down the plant, using it only 
for breakdown or emergency service. 

I should like to hear from readers of Power just 
what steps should be taken to preserve the equipment, 
such as taking out all packing on the engines and 
pumps, laying up the boilers, taking off belts, covering 
the machinery, ete. H. EMERSON. 

Mt. Olive, II. 


Circuit-Breaker Alarm 


In a power plant where trouble was experienced when 
the circuit breaker opened and was not detected imme- 
diately by the watch engineer, an alarm was made up to 
call attention just as soon as the breaker opened. 

A relay was made from an ordinary bell by taking 
the winding off the coils and replacing it with one of 
No. 30 wire. This allowed connecting the coils across 
the circuit as in the figure. The contact and armature 
of the relay were connected to a bell through a battery. 
As long as the main circuit was energized, the contact 
on the relay was held open. Should the circuit breaker 
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Diagram of circuit-breaker alarm circuits 


open, the relay would release its armature and close 
the bell circuit, thus giving an alarm that the breaker 
was open. When it was necessary to leave the circuit 
dead, the switch S in the bell circuit was opened. 
This arrangement was not foolproof, in that the circuit 
breaker could be closed without closing the alarm cir- 
cuit. But as this could do no harm other than to delay 
the closing of the breaker, it was not considered neces- 
sary to add further complications to the alarm system. 
Syracuse, N. Y. CHARLES A. ARMSTRONG. 
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Removing Valves from Large Cages 


When necessary to remove the valves from the cages 
of large engines, the tension of the springs and the 
inconvenient tools that usually are depended on, make 
the job an unpleasant one. 

if there is a lathe near by, the work is made easy 





_Valve cage 





The spring is compressed by pushing the valve spindle 
and key through slotted bar in the tool post 


and but a minute is necessary to accomplish the re- 
moval of the spring. 

A slotted bar A is made to fit the toolhoider of the 
lathe and set so the slot is in line with the center of 
the tailstock. The cage is then placed in position with 
the tail center in the center of the valve and with the 
end of the valve stem in the slot in the bar A, which 
is clamped in the toolholder. 

The tail center is then forced in until the key of 
the valve stem can be removed from the opposite side 
of the slotted bar. By backing off the tail center, the 
spring is gradually released until the parts can be 
lifted out. 

The operation is simply reversed to replace the valve 
and pin. G. G. MCVICKER. 

North Bend, Neb. 


Floor Socket for Valve Operation 


In power and pumping stations and rapid sand filter 
plants, there are usually valves in basements or pipe 
galleries which it is convenient and desirable to operate 
from the floor above, but where a standard valve stand 
is an obstruction and inconvenient. Often the valves 
are in pipe connections where the operation is so seldom 
required that a valve stand is omitted. A so-called key 
socket placed in the floor and a key wrench kept in a 
convenient place solve both of these problems. 

The accompanying drawing shows the design of a 
key socket, such as referred to, intended to be placed 
in a concrete floor. The socket complete consists of 
four pieces: The socket proper set in the concrete 
floor, its depth being equal to the thickness of the floor; 
the cover plate, the operating nut, and the washer. 
In order that the key, to be used with the socket, may 
also be available for use with standard valves, the oper- 
ating nut is made of the same dimensions as the stand- 
ard wrench nut furnished with the water-works type 
valves, that is 11% in. square at the top and 2 in. at the 
base, and 1? in. high. The flange base of the nut is 
made to fit loosely in the socket. In the top of this 
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flange, around the bottom of the nut, is cast an arrow 
and the word “open,” indicating the direction in which 
the stem is to be turned to open the valve. In the 
bottom of the nut is cast a square cored hole to fit over 
the end of the extension stem of the valve. The bronze 
washer is provided to reduce the friction when the valve 
is operated and prevent the possible sticking due to two 
rusted surfaces. The washer can be omitted if desired 
without any change in the design of the other parts. 
The cover plate should fit the socket nicely so as not to 
permit movement under traffic. 

The key is made to fit the nut closely, and when in 
operating position will be found to have sufficient hold 
on the nut to be practically self-supporting. The hand- 
wheel should be not less than 12 in. in diameter for 
valves 6 in. or less and 15 in. for 8-, 10- and 12-in. 
valves. For ungeared valves larger than 12 in., except 
they be on low pressure or suction mains, the handwheel 
should be at least 18 in. in diameter. It has been our 
practice to use geared-type valves on all sizes above 
14 in. One key wrench is sufficient for several valves 
fitted with key sockets, but it is advisable to have two 
such keys on hand in different parts of a pump or engine 
room, as there is more surety of at least one being on 
hand when urgently needed. 

More attention is now being paid to tue general ap- 
pearance of the operating floors of power and pumping 
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Detail of Wrench 


Floor socket and wrench for operating valves 
below concrete floor 


stations. The use of floor sockets instead of floor stands 
on all but the most used valves will be found to add 
greatly to the appearance of such plants. Floor sockets 
can be used in front of doors, in floors of passageways, 
etc., where a floor stand would be an obstruction or 
could not be placed at all. The use of floor sockets wiil 
be found not only useful but economical. 
LiEuT. C. L. B. ANDERSON, U. S. N. 
Portsmouth, Va. 
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What Idler Pulley Gives the Best Results, 
Crowned or Concave? 


Referring to the inquiry of Anthony A. Fette in the 
May 12 issue as to what idler pulley gives the best 
results, the function of an idler is to take up slack or 
increase the are of contact on the transmission pulleys. 
Since the are of belt contact on the idler pulley is 
usually small, whether its surface is round, concave, 
or flat, its shape can hardly be of much consequence 
in the matter of directing the belt. My opinion, there- 
fore, is that turning the idler concave as was done by 
Mr. Fette was the proper thing to do. There is little 
reason why a belt should first be bent concave outward 
by the idler pulley and then convex outward by the 
driving and driven pulleys. 

In general, idler pulleys should be flat so as to offer 
as little resistance as possible to the transmission of 
power. The crown on the driving and driven pulleys 
should be sufficient to take care of the proper running 


of the belt. W. F. SCHAPHORST. 
Newark, N. J. 


Inexpensive Service Accounting 


Your editorials are always rubbing my friend “Bill” 
Eagley the wrong way. Bill came into my room the 
other night with Power in his hand and blood in his 
eye. “What do you think of that?” he demanded hand- 
ing me Power for March 10 and pointing with his pipe 
to the editorial “Inexpensive Service Accounting.” “I 
read it,” I replied. ‘‘What’s wrong?” 

“Why, it’s all wrong,” he said. “I wonder if the chap 
that wrote that ever was chief in a power plant for a 
railroad, a plant where he is pipe fitter, carpenter, 
electrician, brickmason, machinist and all the rest, 
where he works his head off to keep things moving and 
tries to get some improvement in the plant, where if 
you asked for an improvement costing a thousand 
dollars, even if you did show that it would bring about 
a saving of twice that much the boss would fall out of 
his chair backwards. 

“Why, you know the trouble I had in getting 100 ft. 
cf 2-in. pipe to run the water from our heating system 
back to the heater. You know how long it took to get 
« cheap steam trap to put on that drain from the main 
header. You recall how for months the various radi- 
ators in the office and other places were blowing steam 
for the lack of traps and connecting the return to the 
vacuum pump. 

“How did the owners ever get acquainted with the 
indicator? Why, the poor engineers dug down and 
cught them, a dollar down and a dollar a week, to 
prove to the managers that their money was being 


\-asted. Did the managers take up flue-gas analyzing 
themselves? Did they buy the instruments for the 
engineers? No, the engineers robbed the children’s 


ink of its pennies to meet the payments on the first 
‘1e-gas analyzers ever used in a plant, and does it pay 


the engineer? Does it save him money? No, he spends 
part of his small salary to save the boss money, and 
nine times out of ten the boss doesn’t even say ‘Well 
done.’ 

“Every once in a while the president of some big 
concern gives an after-dinner talk on efficiency and tells 
how the bosses are lying awake nights thinking of 
ways and means to reward the men that are efficient and 
hustling and how they are searching for him more 
earnestly; but they never look at the engine and boiler 
room of the power plant; they never think that an 
engineer can save them money by being an engineer; 
they cut his labor to the lowest point, while dollars are 
volling away in the boiler rocm because the engineer is 
doing the work of a 50-cents per hour man.” 

“Well, Bill,” I said, “cheer up; the managers are 
slowly awaking to the importance of the engineer and 
the power plant.” 

“Well,” Bill replied, “it will take a lot of ‘Big Bens’ 
to waken some of them; they are tuned in on the wrong 


wave lengths.” S. M. THOMAS. 
Wilkes-Barre, Pa. 


Energy Storage 


The editorial, “Energy Storage,” in the May 5 issue, 
recalled an idea I got a couple of years ago. I never 
thought of publishing it, but the editorial led me to 
try to get my idea under the consideration of experts. 

Many different methods for energy storage have been 
developed and discarded. The most widely used, I 
believe, is the electric accumulator or storage battery, 
but with the large plants and consequently large load 
peaks of today the storage battery can hardly be con- 
sidered because it is too bulky. 

My idea was to use off-peak power for electrolysis of 
water and to store up the hydrogen and oxygen sepa- 
rately in tanks or cylinders under fairly high pressure, 
the storage tanks to be connected by means of pipes 
to gas burners inside the superheating drums of the 
boilers. Of course, if found advantageous, burners 
could also be placed in the second-stage drums. Then 
as the load peak was coming on, the gases could be 
turned on and by means of catalyzers at the burner 
points the hydrogen would be ignited. These gases 
serve a double purpose by burning in the boiler. They 
give off a large amount of heat, which serves to super- 
heat the steam already there, and they also create a 
small amount of pure steam. 

The efficiency of present-day water electrolyzers is 
high, and not much energy need be wasted in compres- 
sing the gases. Anyhow, these two items are the only 
ones where losses can occur because the efficiency in 
burning the hydrogen will be 100 per cent. 

As catalyzer platinum sponge is the foremost, but 
I believe cheaper can be found. I would like te see 
comments on the subject. G. LAGERQUIST. 

Baltimore, Md. 
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Highest Boiler Efficiencies Burning 
Undried Coal in Pulverized Form 


I read with interest in the April 7 issue the report 
of the recent meeting of the Metropolitan Section of 
the A.S.M.E. discussing the unit methods of pulverized 
fuel, on which occasion the storage method also was 
mentioned frequently. 

It is to be regretted that more important facts con- 
cerning these methods were not brought out, such as 
the economy and advantages of burning undried coal in 
the pulverized form. 

The many boiler trials made here and abroad have 
shown that the higher boiler efficiencies have been 
attained when undried coal has been burned. The over- 
all thermal efficiency, which is the ratio of heat absorbed 
by the boiler to the heat in the coal supplied to the 
preparation plant, is lower when coal is dried, caused 
by the fuel burned in the drier furnace. 

The loss of coal dust entrained with the gases from 
the drier, low temperature oxidation and the loss of 
coal dust discharged from mill vents, drier radiation, 
etc., taken together, show 14 per cent less with dried 
coal and negligibly less with undried coal. 

The power required for preparing, conveying and 
burning the fuel has not been considered. This, if 
based on 14 or 2 lb. of coal per kilowatt-hour and 
deducted from the over-all efficiency, shows the net gain 
in favor of undried coal to be 0.7 per cent with the 
storage method and 1} to 2 per cent saved burning coal 
undried by the unit method. This is to say, a 1} to 2 
per cent greater economy is to be effected over the 
storage method when driers are used. 

The economy of burning undried coal is well known, 
although it has been necessary to adhere to the drying 
of fuel to obviate interruptions of service caused by 
clogging of feeders and pipe lines, condensation in bins 
and the regulation of fuel supply, and because various 
types do not operate satisfactorily when the moisture 
in fuel exceeds 5 per cent. 

The problem of burning wet coal apparently has been 
solved by certain unit methods of pulverized fuel that 
indicate that the limit of moisture content is governed 
by the consistency of the fuel to flow down the chute 
or to pass through the feeder. 

The Bettington unit pulverizer is a particular in- 
stance where coal containing 15 to 20 per cent moisture 
is pulverized to a fineness of 91 per cent through a 
200-mesh screen. 

When used in conjunction with a boiler and furnace, 
it is preferable that air to the pulverizer should first 
pass through a heater, the air supply thus entering 
the pulverizer at a temperature of 350 to 400 deg. F. 
The introduction of hot-air supply, together with the 
heat in the mill, appears to convert the moisture in 
the coal effectively into dry steam, which, upon enter- 
ing the furnace, immediately flashes into a gas without 
noticeably affecting the furnace condition. 

Boiler trials in England with the Bettington unit 
again confirm the economies of burning undried fuel 
in the powdered form. As stated in a technical paper 
of the Bureau of Mines, the Bettington unit with 
undried fuel, evaporating 6.4 lb. of water per square 
foot per hour from and at 212 deg. F., burning coal 
as received 8,664.3 B.t.u. containing 17.84 per cent 
moisture, maintained a boiler and superheater efficiency 
of 81.1 per cent, less steam used for driving pulverizer 
2.66 per cent; net efficiency, 78.44 per cent. 
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The Bettington unit pulverizers furnish all air for 
combustion with the fuel at a considerable pressure. 
This accounts for the increased auxiliary power amount- 
ing to 24 kw.-hr. per ton of fuel. 

The later types of unit pulverizers, equipped with 
improved means of air separation employing only 30 
per cent of the air with the fuel, consume much less 
power for the preparation and burning of the fuel. 
Unlike other types of pulverizers, these do not depend 
on the crushing action for the fineness of product and 
therefore do not have the cushion effect by wet materials 
that increases the power consumption with the quan- 
tity of moisture. The grinding is done by attrition, 
and the increased power consumption is small in propor- 
tion to the moisture in coal. J. G. COUTANT, 

New York City. Furnace Engineering Co. 


Safety Valve Blow-down at Philo 


We feel a misstatement of facts appearing in the 
May 12 issue in connection with the article entitled 
“Operating Results at Philo,” has resulted in injury 
to the reputation of one of our products. The mis- 
statement I refer to appears on page 721 under the 


subheading, “Pressure Conditions,” which I quote as 
follows: 


In operation, although the total temperature is maintained 
at approximately 720 and the safety valves are set to 
relieve at 600 lb., it has been found advisable to carry a 
somewhat lower pressure, ranging from 525 to 550 lb. This 
is for the reason that the blow-down of the safety valves 
is from 40 to 70 lb., and in case a turbine drops its load this 
reserve in boiler pressure will usually permit the safety 
valves to remain closed while the fires are being slowed 
down. For example, on one occasion the load dropped from 
25,000 to 1,000 kw. without the valves lifting. There has 
been some discussion and doubt concerning the sealing 
ability of a high-pressure pop valve after having lifted, but 
at various times the valves at Philo have opened without 
showing any leakage as an after effect. 

Consolidated pop safety valves manufactured at our 
Bridgeport, Conn., plant are in service on the high- 
pressure boilers at Philo, and two of our engineers wit- 
nessed the original tests of each safety valve in the 
plant and one or more of our engineers have visited 
the plant several times since it went into service. 

As a result of the first tests it was found most of 
the safety valves required some adjustment, which con- 
dition is usual when high-pressure boilers are first put 
into service. The necessity for these adjustments was 
anticipated, but they were readily made and the results, 
we feel, are remarkably good when considering that this 
was the first plant to operate at a pressure above 600 
pounds. 

As originally furnished, the superheater safety valves 
were set for a popping pressure of 600 lb.; the safety 
valves mounted on the drums handling saturated steam 
were set, two at 613 lb. and two at 616 lb. The A. S. 
M. E. Boiler Code permits a blow-down of 4 per cent 
of the set pressure which would permit in case of the 
Philo installation of 24 lb. blow-down for the super- 
heater safety valves and 24.64 and 24.52 Ib. for the 
saturated steam valves. 

The average blow-down of the thirty safety valves 
furnished on the six boilers and their superheaters, 
according to our engineers’ report, was 22.6 lb., which 
is well within the 4 per cent limit. 

In order to verify the report of our own engineers, 
we asked the company that supplied the boilers at Philo 
to advise if the safety-valve settings were satisfactory 
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to themselves and to the Ohio Power Co. and i quote in 
part from a letter received as follows: 

Our Engineer, Mr. Freeman, who was with your Mr. 
Briscoe, advised us under date of Dec. 26 that the safety 
valves on these boilers and superheaters had been satis- 
factorily adjusted by your Mr. Briscoe to give a blow-down 
of 24 pounds. 

Excessive safety-valve blow-down in all cases results 
in waste of steam, and at such high working pressures 
as carried at Philo, the cost of such waste soon amounts 
into extremely big figures, so you can readily appreciate 
our concern because of the report safety-valve blow- 
down at Philo is from 40 to 70 lb., when the facts are 
the average blow-down is less than 24 pounds. 

HENRY D. CARLTON, Vice-President, 

New York City. Manning, Maxwell & Moore, Inc. 

[Further inquiry of the operating force at Philo 
corroborates Mr. Carlton’s statement relative to the 
blow-down of the safety valves, and develops that the 
40 to 70 lb. applies to the difference between the pres- 
sure at which the valves are set to blow and that 
carried at the turbine throttle, in order to prevent 
excessive blowing.—Editor. | 


Water Supply to Ammonia Condensers 


I was much interested in the contributions of Roland 
Tullis in the March 3 issue on water supply to ammonia 
condensers, for the conditions he describes are typical 
of many plants in the country. His statement that 
designers and erectors fail to realize the importance 
of constant water supply is true, and to this might 
be added the importance of devices for giving warning 
should any one of the machines fail to operate properly. 
I have made the same observations in various plants, 
many of which depend entirely on the watchfulness and 
care of the engineer. 

There are, of course, numerous automatic plants that 
are safer and more efficient than those operated solely 
by manual control, but many of us have not the oppor- 














Fig. 1 — 


Home-made 
thermometer attached to 
compressor 


Fig. 2—Relay to shut 
down motor when water 
stops flowing 


tunity of getting experience in these plants, and for 
this reason I am outlining a system that gives partial 
automatic action or warning of trouble. 

In the plant where I am employed we have constructed 
from spare material around the plant, alarms to give 
warning of such troubles as freezing back, high head 
pressure, stopping of circulation, etc. The thermometer 
shown on the compressor in Fig. 1 was constructed 
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from an old 3-in. steam gage, 6 ft. of }-in. copper 
tubing and some mercury. The tubing was soldered 
to the gage connection, then the gage and tubing were 
filled with mercury, at about 90 deg. temperature and 
the end of the tube sealed. Then the tubing was flat- 
tened at the end until sufficient pressure was put on 
the mercury to move the pointer about two-thirds of 
the way around the scale. Then the tube was laid 
folded up on the discharge end of the brine pump until 
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Fig. 3—Diagram of gage and relay connections 


the mercury reached a lower temperature and the 
pointer dropped back. At the desired point on the dial 
a is-in. hole was drilled and an insulated pin inserted 
to make contact with the pointer. The copper tube is 
then coiled around the suction nipple to the compressor 
and clamped in place with a light band. The pointer 
will then move ahead or back according to the tem- 
perature, and if it falls to the danger point will make 
contact with the insulated pin, causing the alarm bell 
to ring, as shown in the diagram Fig. 3. 

The same principle so far as electric contact is con- 
cerned, was repeated with the gages on the brine pump 
and head pressure, the points selected for the contact 
pins being 10 and 240 lb. respectively. 

Referring to Fig. 3, when contact is made in any 
one of the several gages, current from the battery 
flows through relay 5, opening switch 6, which de- 
energizes the motor-rheostat magnet, thus stopping the 
machine. When the handle of the starting box falls 
back, it closes the switch 13 on the bell circuit, causing 
the alarm to ring for attention, the switch 7 being 
normally closed. 

The water relay shown in Fig. 2 is made from cop- 
per or galvanized iron and in our case is made 8 in. 
long on the top face by 2 in. wide and 12 in. deep 
with a 23 in. discharge opening to makeup tank or 
sewer. The relay may be made in different forms, as 
shown in Figs. 2 and 3. These consist essentially of 
a hinged paddle placed directly below the end of the 
discharge pipe. When the water stops flowing, the 
tension of the spring causes the contacts to close and 
shut the machine down. 

It will be noticed that the machine cannot be started 
if any of the relays are in contact, for the starting 
lever on the rheostat will not stay closed until the 
contacts are opened and switch 6 closes. 

The main wires to the battery are always open when 
the machine is shut down, as this circuit is closed by 
the contact 9 fastened to the bar of the main switch 8 
in the motor circuit. CHARLES B. RODGERS. 

Bordentown, N. J. 




































Angle of Advance of Eccentric 


What is the angle of advance of the eccentric of an 
engine? R.C. 

The normal position of an eccentric without com- 
pensating for lap or lead is 90 deg. with the crank. 
The angle of advance is the angle which the eccentric 
is placed ahead of a line that makes an angle of 90 deg. 
with the crank. Where the valve is moved by direct 
connections from the eccentric, the angle of advance is 
the number of degrees the eccentric is set more than 
90 deg. ahead of the crank; but where a reversing 
rocker is used, the angle of advance becomes the num- 
ber of degrees the eccentric is set less than 90 deg. 
behind the crank. 


Increase of Feed-Water Temperature at Expense 
of Back Pressure 


If a feed-water heater raises the temperature of the 
feed water from 50 to 200 deg. F. by the use of the 
exhaust of a non-condensing engine with 24 lb. back 
pressure, would it pay to throttle the exraust from the 
heater sufficiently to raise the feed-water temperature 
to 210 deg. F.? W.L.B. 


Ordinarily, it would not be economical to obtain such 
an increase in temperature of the feed water at the 
expense of increased back pressure. The steam con- 
sumption of the engine would be increased about as 
much as if the load had been increased to require 
increase of the mean effective pressure by the same 
amount that it would be found necessary to increase 
the back pressure on the engine. For the generation 
of a given amount of steam the improvement of coal 
economy from raising the feed-water temperature 10 
deg. would be about 1 per cent, and for 10 deg. F. rise 
of feed-water temperature it would not pay to increase 
the engine back pressure more than about 1 per cent 
of the m.e.p. required for the load on the engine. 


Valves on Hydraulic Elevators 


How many valves should there be in the control of a 

hydraulic elevator and for what are they used? 
M. E. W. 

The horizontal type of hydtaulic elevator generally 
has four valves—the pilot valve, the control valve, the 
automatic stop valve and the vacuum breaker. Ver- 
tical-cylinder hydraulic elevators generally have five 
valves and sometimes six—the pilot valve, the control 
valve, the automatic stop valve, the vacuum breaker, the 
governing valve in the circulating pipe, and in some 
instances a cushioning or relief valve in the lower end 
of the circulating pipe. Some plunger-type elevators 
have three valves—the pilot, control and limit. Others 
have the pilot valve, composed of two separate parts; 
the control valve, also of two separate parts, and an 
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automatic limit valve for the upward travel and a sim- 
ilar one for the downward travel. 

The object of the pilot valve, which is controlled 
directly from the car lever, is to cause the main or 
control valve to operate. This latter valve controls 
the flow of water from and to the cylinder. The func- 
tion of the automatic stop valve is to control auto- 
matically and independently of the control valve the 
flow of water from and to the cylinder at terminal 
landings. The vacuum breaker prevents a vacuum 
from forming in the discharge pipe after the control 
valve is brought from the down position to the stop 
position. 

The governing valve in the circulating pipe is to 
prevent overspeeding of the car and has the effect of 
regulating the area of the circulating pipe. The stop 
valves in the piping should be of the gate type with a 
bypass, and used only when it is desired to shut off 
all water supply to and from the elevator engine. 
These stop valves under no circumstances should be 
used for regulating the speed of the elevator. With 
some types of elevator and common conditions of load- 
ing and counterweighting, the throttling down of the 
discharge stop valve would prevent the control valve 
from returning to its stop position when the car is 
descending. The throttling down of the stop valve on 
either the pressure or the discharge pipes is a frequent 
cause for unsatisfactory action of the control valve. 
Stop valves should be full open, less one revolution, 
during normal operation. 


Finding Range of Cutoff 


How can the range of cutoff of a Corliss engine be 
found? 7 


The latest time during a stroke at which a Corliss 
valve gear can disengage the steam valve for cutting 
off is when the wristplate has swung farthest to one 
side of its central position. Actual cutoff must occur 
somewhat later, depending on the time required for 
closing the valve after it is disengaged. To find the 
length of stroke at the time of latest disengagement 
obtainable, place the engine on a dead center, make a 
mark on a guide to correspond with a mark made on 
the crosshead and, with the wristplate and valve gear 
hooked up, turn the engine over until the wristplate 
reaches the end of its travel on one side of the central 
mark. When in that position, make a mark on the 
guide to correspond with the mark made on the cross- 
head. The distance between the marks on the guide 
will be the greatest length of stroke that can be accom- 
plished before disengagement must take place, and 
this distance, divided by the length of stroke, would be 
the greatest fraction of stroke at which disengagement 
of the steam valve could take place for the end of the 
cylinder considered. 
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Use of Ammonia Condensers Without 
Cooling Water 


If there are two ice machines with separate con- 
densers connected at the top from a purge valve and 
at the bottom from the bottom of receivers, would there 
be any benefit in allowing hot gases to circulate in the 
condenser of the machine not in use while the water was 
shut off from that condenser? J. F. B. 


There is no advantage in allowing the gases to cir- 
culate in the condenser when the water is shut off at 
that condenser, as there would be no cooling effect 
unless there was a pretty strong wind blowing. Even 
then, to offset this cooling, if the condensers are placed 
where the sun shines on them, the gas circulated will 
pick up a lot of heat radiated from the sun. Therefore 


it is best to shut off the idle condensers at both top and 
bottom. 


Principal Scale Forming Impurities 
in Feed Waters 


What are the principal scale-forming impurities in 
feed waters and what are the temperatures at which 
they are precipitated? W.B.R. 


The impurities most commonly present which form 
boiler scale are calcium carbonate (CaCO,), magnesium 
carbonate (MgCO,), calcium sulphate (CaSO,), and 
magnesium sulphate (MgSO,). The carbonates begin 
to precipitate when the water is heated to about 180 
deg. F., and by the time the temperature has reached 
212 deg. F. the greater part of the carbonates will be 
deposited, and all of the carbonates will be deposited 
when the water has attained a temperature of about 
290 deg. F., which is the temperature of evaporation 
of water under a gage pressure of about 43 lb. per sq.in. 
The sulphates remain in solution until a temperature of 
about 300 deg. F. (52.3 lb. gage pressure) is reached, 
when they become insoluble and settle. 

Calcium carbonate and magnesium carbonate form 
porous deposits which do not adhere closely to the 
boiler material, but often there is some other substance 
present which mixes with the deposit and cements it 
into a hard scale. Magnesium carbonate sometimes 
breaks up, forming magnesium hydrate, which is an 
active cement. Calcium sulphate and magnesium sul- 
phate are the most troublesome impurities, and they 
possess active cementing qualities, not only forming a 
hard scale themselves, but become mixed with mud and 
other sediment, cementing it also into a dense and 
hard scale. 


Theoretical Intake of Air Compressor 


Neglecting leakage, what is the method of determin- 
ing the quantity of free air handled by an air com- 
pressor, as accounted for by an indicator diagram? 

R. J. 

The figure illustrates the .characteristics of an air 
compressor diagram where S, the full length of the 
diagram, represents the volume displaced by a full 
stroke of the piston; AB is the compression line; BC 
is the delivery line, Ca is the expansion line, and aDA 
is the admission line. 

In the compression stroke from A toward C the air in 
the cylinder is compressed in volume until a pressure 
B is obtained that is sufficient to open the discharge 
valve against the receiver pressure. From B to C the 
compressed air is forced into the receiver. The wavy 
appearance of the discharge line BC is due to fluttering 
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of the discharge valve and the inertia of the indicator. 

In the beginning of a suction stroke the clearance 
spaces in the end of the cylinder are filled with com- 
pressed air at the final pressure C of the preceding 
compression stroke, and free air cannot enter until 
the piston has proceeded on the suction stroke suffi- 
ciently for the clearance air to expand to the atmos- 
pheric line at a. The drop of pressure from a to D 
is due to tardy opening of the admission valve. 
Admission is shown to continue from a to the end 
of the stroke a little below atmospheric pressure, which 
is not attained until the piston has returned on the 
compression stroke as indicated at a point near A, 
where the compression line crosses the atmospheric line 
of the diagram. 

Neglecting the difference of volume that may be due 
to difference of temperature of the free air and of air 
contained in the cylinder at atmospheric pressure at 
the beginning of compression above atmospheric pres- 
sure, the net volume of “free air’ admitted per stroke 
is represented by the piston displacement that occurs 
between a and the point where the atmospheric line 


ae 





y Atmosoheric_Line 


— 











Line of Pertect Vacuum 
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Characteristics of air compressor diagram 


is intersected by the compression line AB., Knowing 
the volume of piston displacement per stroke, and 
neglecting leakages, the volume of free air received 
per stroke would be the volume of piston displacement 
per stroke multiplied by the length of diagram meas- 
used along the atmospheric line from a to the intersec- 


tion at A and divided by S, the length of the whole 
diagram. 


Slotted Eccentric on Shaft Governor 


When a shaft governor is provided with slotted ec- ° 
centric, does the governor, in changing from full load 
to no load, move the eccentric around the shaft or 
across the shaft? PF’. &. D. 


The eccentric moves across the shaft, describing a 
short circular are about a center that is some distance 
from the center of the shaft. The point about which the 
eccentric swings is usually on a spoke of the flywheel. 
In most engines the lead wiil remain nearly constant 
under all loads on one center, but will vary a little more 
on the other center. The amount and direction of these 
variations will depend on the position of the eccentric 
pivot and on the length of the eccentric rod. 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communication and for the inquiries to 
receive attention.—Editor | 
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A new slant on things observed in and out of the power plant 


What Happens and Why ? : 





How an Injector Works 


Part I—WuHat HAPPENS WHEN 
BopIES COLLIDE 


oo operation of a steam injector 
can be explained in a general way 
in a few minutes, but a much more 
satisfactory understanding of its work- 
ing may be obtained by first getting a 
clear idea of what happens when bodies 
collide, because the operation of an in- 
jector is essentially a collision between 
a high-velocity jet of steam and a body 
of water practically at rest. As a 
result of the collision some of the 
water, and incidentally the steam that 
condenses, is carried into the boiler. As 
pumps, injectors have a low efficiency. 
Part of the loss may be due to friction, 
improper design etc.; much of it is un- 
avoidable, being inherent in the method 
of operation. 

To make this perfectly clear the 
present article will be devoted to a gen- 
eral study of what happens when elas- 
tic or inelastic bodies collide. The arti- 
cle to follow will carry the idea still 
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Fig. 1—Collision of perfectly elastic 

bodies does not change total mo- 
mentum or kinetic energy 





further and finally apply it to the case 
of an injector. 

The first principle that applies in all 
collisions, whether the bodies are elas- 
tic or not, is that the total momentum 
before the collision is equal to the 
total momentum after. Momentum is 
equal to the mass multiplied by the 
velocity. It has a sign corresponding 


q iv 


to that of the velocity. If movement 
in one direction is chosen as “plus,” 
that in the opposite direction becomes 
“minus.” 

In Fig. 1 movement to the right is 
taken as “plus,” movement to the left 
as “minus.” On the flat, -smooth table 


are two perfectly elastic billiard balls, 
each weighing one pound. The ball at 
the left is moving toward the right, Momentun=v 


<b. bal? 


A 


with a velocity of one foot per second, 
while that on the right is moving to- 
ward the left with the same velocity. 
The momentum of the left ball is then 
+ 1, and that of the right ball — 1, 
the total momentum of the group being 
+1—1=-/— 0. 

It should be noted here that momen- 
tum is quite a different thing from 
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Fig. 2—Same principle as Fig. 1 
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energy. 


formula for 


kinetic energy is 3G" in ft.-lb. units. 


Since the 2G is a constant throughout 
and since we are here interested in 
comparative values only, we may take 
a new unit of kinetic energy equal to 
MV’. Where the mass M is 1, this 
simply comes down to V’, V being the 
velocity in feet per second. This is 
always plus, whether V is minus or 
plus. Thus the kinetic energy of the 
ball at the left is +1 and that at the 
right is +1, giving a total of +2. A 
little later the balls are in the midst 
of a collision, as shown in the middle 
sketch. At the moment indicated they 
have just been brought to rest; there- 
fore the momentum is zero, the same 
as at the start. The kinetic energy is 





Total KEL#0-1 






also zero, being momentarily replaced 
by the energy stored up in the compres- 
sion of the balls. 

Being perfectly elastic, the balls 
spring apart with the same velocity 
with which they met, the lower sketch 
representing the condition existing 
after the collision. It will be noted that 
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the total momentum is still zero and 
the total kinetic energy still +2 as at 
the start. 

Fig. 2 shows another case with per- 
fectly elastic balls of the same weight. 
Here, again, there is no change in 
either momentum or kinetic energy as 
a result of the collision. 

In the case of non-elastic bodies the 
momentum is not changed by collision, 
but the kinetic energy is reduced. It 
may be a little hard at first to see how 
it is possible to lose kinetic energy 
without losing momentum, but this 
point will grow clearer as examples 
are studied. Take the case shown in 
Fig. 3. This is similar to Fig. 2, ex- 
cept the balls are made of putty in- 
stead of an elastic substance, and are 
assumed to be entirely free from re- 
bound. The total momentum at the 
start is +1. The total kinetic energy 
is also +1. After collision the balls 
stick together and move to the right 
with half the initial velocity of the left- 
hand ball. While the total momentum 
after collision is +1 as at the start, 
the total kinetic energy is cut in half. 
Twice the weight moving at half the 
velocity gives the same momentum, but 
it gives smaller kinetic energy, because 
kinetic energy varies as the square of 
the velocity. When the velocity is cut 


in half, the kinetic energy of each ball 
is only one-quarter as much and of the 
two together one-half as much. There- 
fore the collision of a moving inelastic 
body with a stationary one of the same 
weight necessarily involves a loss of 
half of all the kinetic energy. 
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A. 1. E. E. Holds Annual Convention 


MONG the subjects discussed were the latest design and practice in steam and 
hydro-electric power plants; power possibilities at Muscle Shoals; and the 
hydro-electric development of the Duke-Price Power Company, Ltd., on the 
Saguenay River, which is the largest single water-power development in the World 


URING the week of June 22 to 26, 

the American Institute of Elec- 
trical Engineers held its annual conven- 
tion at Saratoga Springs, N. Y., at the 
United States Hotel, with a tota! reg- 
istration of about 700 members and 
guests. There were six technical ses- 
sions, two of which were devoted to 
the presentation and discussion of the 
technical committee reports, the latter 
being a somewhat changed arrange- 
ment. In previous years it has been 
the policy to have one or more papers 
presented on the subjects covered by 
the different committees, instead of a 
full report presented by the commit- 
tees and its discussion. The new 
arrangement worked out very satisfac- 
torily as indicated by the large attend- 
ance at the meetings and the interest 
shown in the reports when presented. 
The opinion was expressed by vote that 
the new practice should be continued 
at future annual conventions. 

The first technical session was opened 
on Tuesday morning with the president, 
Dr. Harvey Osgood, in the chair. This 
meeting was opened by an address by 
President Osgood, after which the Insti- 
tute’s prizes for papers were presented. 
The “First Paper Prize” was awarded 
to Murray F. Gardner for his paper 
“Corona Investigation on an Artificial 
Line.” “The Transmission Prize” was 
awarded to R. D. Evans and R. C. Berg- 
vall, authors of the paper, “Experi- 
mental Analysis of Stability and Power 
Limitations.” 


PRESIDENT’S ADDRESS 


President Osgood took for the sub- 
ject of his address, “The Engineer and 
Civilization.” After reviewing some of 
the outstanding results of the work of 
the Institute membership during the 
year and the part played by the engi- 
neer in bringing about the present 
order of society, he said in part: 

“The advancement of science and 
engineering for its own sake is not 
enough, in its control of the forces 
and materials of nature, for the organ- 
izing and directing of men, and all that 
this means in its broadest sense, be- 
comes the obligation of engineers in 
order that the human race may be fully 
benefited. If you reflect but for a mo- 
ment, you will realize that many, in 
fact most, of the problems of our people 
are basically engineering problems if 
not strictly so technically, as many 
really are, at least so generally. Truly, 
by now we have come to the time when 
our experience must be turned _ to 
broader fields of investigation than 
those confined to our technique. 

“In so many of our commissions and 
political bodies we find the make-up 
largely lawyers, with a few non-tech- 
nical men whose work deals primarily 
with projects based on engineering, and 
as a consequence many engineering ex- 
perts are called to bring in the scientific 


and technical facts that proper decisions 
may be reached. 

“Why, now that the legal and finan- 
cial bases of most of the investigations 
by our public bodies have been so well 
established, should not the personnel 
consist largely of qualified engineers, 
and when legal or financial advice is 
needed, call in the experts from those 
fields? Would not this seem more 
logical? Has the training of our 
scientists and engineers been such as 
to make them unfit for this duty? If 
so, it is high time that intensive study 
should be undertaken to correct such a 
condition. 

“It would seem reasonable for a well- 
balanced committee of the four Founder 
Engineering Societies to be formed, 
selected from many branches of indus- 
try and the world work to co-operate 
with the Society for the Promotion of 
Engineering Education, in order to 
determine most broadly on a_ proper 
curriculum for our students, to bring 
to them a correct blending of technical 
work and training in human engineer- 
ing; that our profession may perform 
its fair share of carrying on the welfare 
of our people.” 


REPORTS OF TECHNICAL COMMITTEES 


Among the reports of the technical 
committees presented, the one on 
“Latest Design and Practice in Power 
Plants,” by the Committee on Power 
Generation, Vern E. Alden, chairman, 
is of most interest to Power readers. 
In calling attention to the many fea- 
tures that have been put into practice 
in steam-power plants during the last 
year, mention is made of these features 
in a number of outstanding plants. At 
Philo station of the Ohio Power Co., 
the heat consumption has for over a 
week’s time been as low as 13,715 B.t.u. 
per kw.-hr. of net station send-out, this 
performance corresponding to a load 
factor of 81 per cent for the week. 

At the Lake Shore plant of the Cleve- 
land Electric Illuminating Co., where 
the boilers are equipped with economiz- 
ers and burn pulverized coal, 92.9 per 
cent efficiency has been obtained on 
test at 140 per cent normal rating, and 
an efficiency of 89.8 at 270 per cent 
rating. These same boilers have oper- 
ated at an average gross efficiency of as 
high as 90.4 per cent for a month. 
These results have been obtained with 
coal running as high as 11 per cent in 
ash and as low as 12,600 B.t.u. per Ib. 
in heat value. The sulphur was as 
high as 3.5 per cent and the coal ash 
melted at approximately 2,150 deg. F. 
At the Trenton Channel plant of the 
Detroit Edison Co., results have been 
obtained that are only slightly lower 
than those given for the boilers in the 
Lake Shore plant. 

In the Cahokia plant of the Union 
Electric Light & Power Co., of St. Louis 
the boilers are not equipped with econ- 


omizers and burn an inferior grade of 
southern Illinois coal in pulverized 
form, and test efficiency of 85.9 per 
cent at 148 per cent of normal rating 
and 82.1 per cent at 260 per cent nor- 
mal rating has been obtained. The 
average gross boiler-room efficiency in 
this station has run as high as 81.2 per 
cent for a month. These results, the 
reports states, is remarkably high since 
they are accomplished without the use 
of economizers or air heaters and with 
a very low grade of coal. 


PREHEATED AIR USED ON 
UNDERFEED STOKERS 


Attention is called to the successful 
operation in the Chester Station of the 
Philadelphia Electric Co., of underfeed 
stokers, with air delivered to the stoker 
wind-box preheated to a temperature- 
550 deg. F. The boiler has operated for 
extended periods at ratings in excess of 
300 per cent with air delivered to the 
stoker wind-box at a temperature of 
approximately 550 deg. The fuel bed 
has been free from large clinkers and 
is as easy to maintain in good condi- 
tion as in connection with other boilers 
not equipped with air preheaters. It 
appears that stoker maintenance will 
not be greatly increased by use of pre- 
heated air. It does appear, however, 
that furnace walls designed along con- 
ventional lines will not withstand the 
effects of the high furnace tempera- 
tures which obtain in connection with 
use of preheated air. 

To show the rapid increase in power- 
plant efficiency during the last year, 
the report calls attention to an address 
by W. H. Patchell at the time of his 
inauguration as_ president of the 
British Institute of Mechanical Engi- 
neers, Feb. 21, 1924. In this address 
were presented the operating efficien- 
cies for 36 stations in England, 25 in 
the United States and one in France. 
The heat consumption for the most effi- 
cient station in the three countries was 
20,150, 18,030, and 22,240 B.t.u. per 
kw.-hr. respectively. Contrasting these 
figures with the low value of 13,715 
B.t.u. for the Philo plant shows the 
great improvements made in the most 
modern stations. 

The results of the improvements in 
steam-plant efficiency are shown on a 
curve in the report, that gives the heat 
units per kilowatt-hour in the most 
efficient plants in operation at the be- 
ginning of 1913 as about 22,500 B.t.u. 
From this point there is a gradual im- 
provement until 1916, when the best 
performance is about 20,000 B.t.u. per 
kw.-hr. By 1923 the best performance 
has reached only about 19,000 B.t.u., 
which shows a slowing up during the 
war. During the last two years is 
when the most remarkable improve- 


ments have been made, when during 
this year the low figure of 13,715 B.t.u. 
per 


kw.-hr. has been reached. The 








1046 


curve is projected into the future for 
seven years, and at the end of that 
time it appears that 13,000 B.t.u. per 
kw.-hr. may be expected for a steam 
ylant or if the mercury-vapor cycle is 
used, 10,000 B.t.u. may be expected. In 
commenting upon these slight future 
gains that may be looked for in steam 
power-plant design the report states: 

One might well gain the impression 
that the possibilities for further im- 
provement in steam-station design have 
been almost exhausted. This fact is 
hardly the case. There are at least 
three major possibilities immediately 
ahead, which will result in higher 
operating efficiencies for our steam gen- 
erating stations: 


HIGHER EFFICIENCIES IN STEAM PLANTS 


A. The further development of com- 
mercial equipment for use in the appli- 
cation of the mercury vapor-steam 
cycle. 

B. The development of superheaters, 
high-pressure steam piping, valves and 
turbines for operation in connection 
with steam temperatures of 800 deg. or 
higher. 

C. The use of hydrogen or some 
equally suitable gas as the cooling 
medium in connection with closed-ven- 
tilating systems for turbo-generators, 
and the development of new generator 
designs which will take advantage of all 
the possibilities of this new cooling 
medium. 

It is perfectly true, however, that 
while there has been a drop from ap- 
proximately 18,000 to 14,000 B.t.u. per 
kw.-hr. in the last eighteen month, a 
further reduction from 14,000 to 10,000 
B.t.u. per kw.-hr. cannot be looked for 
unless use is made of the mercury 
vapor-steam cycle, with comparatively 
high pressure used in connection with 
the mercury vapor boiler and the most 
efficient possible layout in connection 
with the steam end of the station. As 
far as further reduction in the fuel cost 
in connection with large steam station 
goes, work is being done on the law of 
diminishing returns. A point has 
already been reached where further 
gains are going to be very difficult of 
attainment. 


TENDENCIES IN HypRO-ELECTRIC PLANTS 


It is stated in the report that there 
is a definite tendency in hydro-electric 
plants as in steam plants, toward the 
use of large units. The opinion is 
expressed that in the future it is going 
to be even more important than in the 
past to build water-power plants with a 
low first cost per unit of capacity. This 
must be done if the power from water- 
power plants is to compete with power 
from the larger and more efficient 
steam generating stations. The use of 
larger generating units is the one 
means that holds forth most promise 
for decreased station costs. Further, 
with the greatly increased total loads 
in connection with the big power sys- 
tems, it becomes perfectly feasible to 
install generating units of large capac- 
ity. The tying of a number of plants 
into the transmission network of a 
large system makes single unit water- 
power developments practical, and com- 
bined with remote or supervisory con- 
trol, such developments permit a simple 
layout, resulting in low operating ex- 
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pense. This is particularly the case 
with some of the smaller power sites 
which are relatively close to existing 
developments. Simplicity of layout is 
very desirable, as it has a direct effect 
on reduction of costs, both capital and 
operating. 
MUSCLE SHOALS POWER 

The Wednesday evening meeting was 

devoted to the subject of hydro-electric 


development, at which Samuel S. Wyer 
presented a paper on the “Power 


Possibilities at Muscle Shoals.” In 
presenting his paper Mr. Wyer de- 
clared that the pub- pore 

lic has been hypno- ian - 
tized by big words a 
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ect that has been under way since 
December, 1922. This development is 
being made by the Duke-Price Power 
Co., Ltd., and is the largest sinzle in- 
stallation of water-power equipment 
ever undertaken. It is at Isle Maligne 
near Lake St. John, at the head of the 
Saguenay River, about 100 miles north 
of Quebec City, Canada. The power 
house is built for a total capacity of 
540,000 hp. in twelve 45,000 hp. units, 
of which eight machines are installed, 
or 360,000 horsepower. 

Authority to start construction of 
this undertaking was given in De- 
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effect, 3,500,000 
primary horsepower 
could be developed, 
or thirty-five times 
that at Muscle 
Shoals. With re- 
gard to making fertilizer Mr. Wyer 
said: 

“Much of the misunderstanding re- 
garding Muscle Shoals arises from the 
confusion of the power project with 
nitrate production for either munitions 
or fertilizer. Power production must 
stand on its own feet and be self-sus- 
taining; fertilizer production should 
also stand on its own feet and be self- 
sustaining. 

“Fertilizer manufacture requires 
power. But there is no mysterious ad- 
vantage whatsoever in Muscle Shoals 
power. Power from any other source 
would function just as effectively.” 

The conclusion drawn was that within 
easy transmitting distance from Muscle 
Shoals, there is an adequate, existing 
electric-power market that can absorb 
all the electric power that can be de- 
veloped. This market can be-economi- 
cally reached and effectively served by 
Muscle Shoals only, as this project is 
made part of an interconnected trans- 
mission system so that advantageously 
located steam plants and storage reser- 
voirs can be used for supplementing 
the secondary power. 


LARGEST SINGLE HYDRO-ELECTRIC 
DEVELOPMENT 


W. S. Lee, vice-president and chief 
engineer, Southern Power Co., in a 
paper, “Hydro-Electric Development of 
the Saguenay River,” described a proj- 
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Plant will contain twelve 45,000-hp. units 


cember, 1922, and the schedule called 
for the completion of the entire de- 
velopment by January, 1926. At that 
time Isle Maligne, where the principal 
amount of the construction was to be 
done, was practically inaccessible and 
severe winters of long duration were to 
be faced. The nearest railway station 
was about eleven miles south of the 
power site. This required the building 
of a double-track railway to the de- 
velopment. One of the railroad bridges 
consists of two 90-ft. and a 220-ft. 
span. In this case the depth and 
swiftness of the water excluded the use 
of false work in the river, and the long 
span was erected by the cantilever 
method from the 90-ft. spans. 

The project required the placing of 
over 500,000 cu.yd. of masonry and the 
excavating of about 320,000 cu.yd. of 
rock. About 10,000,000 board feet of 
timber was used on the job, and as high 
as 1,600 men were employed at one 
time. With the exception of steam 
shovels, locomotive cranes and railway 
locomotives, all construction and shop 
equipment was motor operated, and the 
aggregate motor equipment of 5,000 
hp. was required. Power was brought 
from a power station about 40 miles 
away, at Chicoutimi. 

The normal water level of Lake St. 
John is 310 ft. above mean sea-level 
and the drainage area of the lake is 
estimater to be 30,000 square miles. 
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By a grant of the government, the 
power company is permitted to utilize 
the storage capacity of Lake St. John 
between ordinary low water and 
ordinary high water, which is estimated 
to be 187.1 billion cubic feet in a depth 
of water of 17.5 feet. 

Considering the 720-ft. over-all 
length and the 163.5 ft. width of the 
power-house bulkhead and substructure 
at the base, it was deemed necessary 
to provide for expansion and contrac- 
tion of the structure due to tempera- 
ture changes. Referring to the figure, 
which is a typical cross-section of the 
power house, an expansion joint is 
shown between the power house sub- 
structure and the forebay structure. 
This joint, provided along the entire 
building, separates the massy bulkhead 
structure from the cut-up substructure 
containing the turbines. The plate- 
steel intake pipes embedded in the bulk- 
head masonry are connected to the 
respective turbine spiral casings by 
plate-steel stuffing boxes, which will 
allow for minor movements due to tem- 
perature changes. Transverse expansion 
joints, splitting up the power-house 
substructure in blocks conforming to 
the required spacing of two turbine 
units, are also provided. 


INTAKES TO THE TURBINES 


The intake to each of the twelve tur- 
bine flumes consists of two 16- by 22-ft. 
openings formed in the concrete 
masonry. Each opening contains a 
rectangular gate of the butterfly-valve 
type, having in the center a cast-steel 
girder of 2-ft. 8-in. depth and of 2-ft. 
6-in. width, with bronze-bushed trun- 
nions of 18 in. cutside diameter and 
24 in. length at each end. Each gate 
is operated by an individual, completely 
inclosed hoist located on top of the 
power-house bulkhead. Direct-current 
230-volt electric power is supplied for 
the operation of the hoists. Under the 
most severe operating conditions the 
gate may be completely closed or 
opened in five minutes and can be oper- 
ated from push-button stations at 
either the hoist or the switchboard. 

Each of the twelve turbine flumes 
formed in the concrete masonry of the 
power-house bulkhead gradually con- 
verged into a 22-ft. diameter opening 
which is the beginning of the plate- 
steel intake pipe forming an extension 
of the turbine spiral casing embedded 
in the power-house substructure. 

Owing to the fact that the turbine 
draft tubes are of the White hydro- 
cone design, calling for large openings 
in the lower part of the power-house 
substructure, considerable steel rein- 
forcement was required in this portion 
of the structure to take care of the 
superimposed loading. 

The power-house design calls for the 
installation of 12 vertical-shaft, single- 
runner, Francis-type turbines, having 
plate-steel spiral casings and operating 
at a speed of 112.5 rp.m. Eight tur- 
bine units are now completely installed, 
and all the parts that go into the con- 
‘rete for the four additional units are 
in place. 

The range in head on these turbines 
is between 100 ft. and 120 ft., and 
within these limits the rating of each 
init is at 100-ft. head and best effi- 
‘iency, 35,000 hp. and a maximum of 
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40,000 hp.; at 120-ft. head and best 
efficiency 45,000 hp. and a maximum of 
50,000 horsepower. 


In presenting his paper, Mr. Lee 
stressed the necessity of carefully 


planning and co-ordinating the various 
parts of the work when building a plant 
like Isle Maligne, in a remote section 
with extreme difficulties due to the cold 
weather and floods. The design and 
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layout of the construction plant were 
given as much attention on this work 
as the design of the power house. 
Had the work not been so carefully 
planned on this project, it would have 
been impossible to complete it in the 
record time in which it was done. In 
answer to a question as to how much 
the plant cost, Mr. Lee said that it 
was below $60 per horsepower. 


Smoke Prevention Association Meets 


at Grand Rapids 


ROM June 17 to 20 inclusive the 

Smoke Prevention Association held 
the 1925 annual convention at Grand 
Rapids, Mich., headquarters being at 
the Pantlind Hotel. An attendance ap- 
proximating 125 participated in a 
most satisfactory meeting, not only 
from the viewpoint of papers and dis- 
cussion, but as well from the number 
of inspection trips to plants having 
features of interest in smoke abate- 
ment work. 

Following the usual addresses of wel- 
come at the opening session, given at 
this convention by J. B. Irwin, chief 
smoke inspector of the Chicago & 
Northwestern Railway, and Lee H. 
Bierce, secretary of the Grand Rapids 
Association of Commerce, Walter A. 
Sperry, Director of Public Service for 
Grand Rapids, discussed “Some Chemi- 
cal Aspects of Smoke,” featuring pri- 
marily the chemistry involved in the 
combustion of coal and emphasizing 
the fact that chemistry and the work of 
the chemist entered to some degree into 
practically all engineering problems of 
the day. The speaker concluded with 
a brief summary of the new filtration 
plant and pumping station preliminary 
to the trip of inspection. 

Wednesday afternoon was devoted to 
a heating session. H. Leigh Whitlaw 
talked on the “Use of Gas as Fuel,” 
showing what it would mean in the re- 
duction of smoke, principally in heating 
plants, the progress that is being made 
by gas companies and the improvement 
in gas-fired boilers. Guy M. Halliday 
discussed the “Advantages of Gas Coke 
for Residential Heating,” and H. C. 
Eddy reviewed the history of the Grand 
Rapids central heating plant, referring 
in particular to the new high-pressure 
plant in the city, which, with its under- 
feed stokers, Venturi stacks and 
modern equipment throughout offered a 
solution of the “heating” smoke. 

On Thursday morning the topics 
were diversified. R. K. Merril showed 
how the smoke problem had been elimi- 
nated in the sawdust-burning plant of 
the American Seating Co. by installing 
proper storing and conveying equip- 
ment to feed the fuel when and as 
needed. Joséph Harrington pictured 
“The Economic Side of the Smoke 
Abatement Question” by showing that 
smoke abatement was synonymous with 
better combustion and a saving in fuel. 
H. W. Clark reviewed the history of 
smoke abatement in Salt Lake City, 
with particular reference to the work 
since the joint survey on causes by the 
Bureau of Mines and the city depart- 
ment. Features in this work were the 


use of airplanes to test smoke density 
at different levels and the use of search- 
lights to detect morning offenders, 
chiefly heating plants from which the 
smoke collected and, owing to the pe- 
culiar air currents caused by the topog- 
raphy of the surrounding country, 
formed in a dense pall extending ail 
over the city. 

The afternoon was devoted to inspec- 
tion trips, first to the water works and 
filtration plant and then to the plant 
of the Grand Rapids Malleable Iron 
Works where the use of powdered coal 
had solved the smoke problem not only 
for the boilers, but also for the various 
metallurgical furnaces and annealing 
ovens. Heretofore it had not been pos- 
sible to melt iron in the ordinary hand- 
fired furnace without violating the 
smoke ordinance. The new plant of the 
American Seating Co. also was visited. 

Friday was Railroad Day, with the 
opening paper by A. T. Mitchell, chief 
smoke inspector, Pittsburgh District 
Pennsylvania Railroad, on “Suppres- 
sion of Railroad Smoke.” 

L. G. Plant talked on locomotive 
feed-water heating, telling in particu- 
lar how the smoke nuisance generally 
obtained when firing up a cold engine, 
could be abated by the direct injection 
of hot filling water and live steam from 
a stationary plant. W. R. Smith told 
how Chicago regulated railroad smoke 
and, by giving statistics on the num- 
ber of violations, illustrated the effec- 
tiveness of the Chicago Railroad Smoke 
Abatement Board. 

A feature of the day was a con- 
ference of smoke inspectors from 
twelve different cities, at which a reso- 
lution was adopted requesting all cities 
in the country enforcing a smoke ordi- 
nance to furnish the Public Service 
Committee of the Association all data 
pertaining to the requirements for 
boiler and stoker settings and for the 
installation of fuel-burning apparatus, 
the purpose being to compile a smoke- 
prevention code that would be an in- 
terpretation of the various ordinances 
for all concerned. 

A dinner at the Hotel Pantlind was 
followed by an evening business meet- 
ing at which the following officers were 
elected: W. R. Supple, chief of mechan- 
ical bureau, Buffalo, president; Martin 
A. Rooney, combustion engineer of the 
American Radiator Co., first vice-presi- 
dent; Thomas Finn, smoke inspector of 
Pennsylvania Lines West, second vice- 
president; Frank A. Chambers, secre- 
tary and treasurer. 

Milwaukee was selected as the next 
convention city. 
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Scavenging Valves Prevent Explosions 
in Air Receivers’ 


T IS generally conceded that air- 

receiver and line explosions are 
caused by explosive mixtures due to 
air and primarily, the lubricating oil, 
but no research has been previously 
available that suggests a _ positive 
remedy. Explosions occur with the 
use of both low-flash and high-flash 
oils. Also these are not limited, by any 
means, to compressors where only the 
lowest grade and least expensive oils 
are used, but they occur with oils of 
any kind. This makes it clear that the 
trouble cannot be remedied or pre- 
vented through a control of the char- 
acter of the lubricant. It is impossible 
to operate the compressors without 
lubrication of some sort. 

The visible evidence of oil decompo- 
sition that is present in the carbon 
residue deposits proves the existence of 
a series of highly explosive gases and 
volatile vapors that have been liberated 
during the decomposition or cracking 
of the lubricant. These vapors can, in 
fact be recondensed into the familiar 
petroleum products, benzine, gasoline 
and kerosene. 

Whenever a space is left in the air 
system for these vapors to collect, and 
especially where cooling takes place, 
these vapors and gases will associate to- 
gether in strata, the heaviest will settle 
and the lightest will rise and pass off 
in circulation whenever possible. 

A highly explosive and critical area 
is therefore present in every unscav- 
enged static receiver or tank when air 
and combined combustible vapors and 
gases are present as is the case in air- 
compressor receivers. This critical 
area exists at some point between the 
tank bottom, where the heavier parts of 
the atomized oil will settle out, and the 
top strata, which contains the most 
volatile gases. 


DETONATED BY EXTERNAL SHOCK 


Wherever the mixture of air and 
volatile vapor is in a critical condition 
and is in contact with metal, the slight- 
est external shock may cause detona- 
tion. A critical mixture is always un- 
stable and does not depend upon pres- 
sure and temperature for its action and 
might be detonated at atmospheric con- 
ditions through molecular friction alone. 

Should the area of critical mixture 
lie in the center of the tank surrounded 
by free air, it will be safely cushioned. 
Should the tank contain a_ sufficient 
amount of combustible vapors lying in 
strata, ignition of the unstable and 
critical mixture can take place, and 
owing to the over-richness of the ad- 
joining lower strata and over-leanness 
of the adjoining upper strata the action 
may not go through the entire con- 
tents of the tank and the increase in 
pressure will be within the limits of the 
safety valve. 

If the conditions are such _ that 
detonation of the critical mixture will 





*Abstract of paper “The prevention of 
explosions in air receivers” by William F. 
Parish and William B. Smith Whaley, read 
before the Metropolitan Section, Petroleum 
Division, American Society Mechanical En- 
gineers, New York City, April 9, 1925. 


fire the entire series of strata, the re- 
sult will necessarily be a violent explo- 
sion due to heat and pressure being 
generated in excess of the capacity of 
the safety valve. 

Explosions that take place without 
damage are generally considered by 
plant men as being automatic signals, 
that it is time to clean out the oil and 
water accumulations in the receiver. It 
is quite possible that these slight explo- 
sions can even take place in the re- 
ceiver and especially along the air 
lines where traps have been formed, 
without the fact being noted at the 
time. 

Whenever this action has taken 
place, the result has been the forma- 
tion of a quantity of CO or CO’ gas 
and it is this gas that has caused so 
many deaths in mines where com- 
pressed air was being used for tools 
and machines. Invariably, when an 
air receiver explodes at a mine, men 
are gassed in the underworkings. 
Deaths have been caused under these 
conditions even when the receivers did 
not suffer rupture. 

Safety valves, as such, come into 
action after the explosion takes place. 
They do not prevent the formation of 
volatile vapors and gas that causes the 
explosion. 

If the amount of vapor is slight or 
conditions are not just right for an ex- 
tensive explosion, the usual safety 
valve will release the pressure and 
thereby prevent the building up of heat 
which will bring the heavier mix- 
tures into action. 


REMEDIED BY SCAVENGING VALVE 


With regard to seeking a remedy for 
receiver explosions, it has been obvious 
for years that these will not occur if 
air and oil vapors are prevented from 
accumulating and forming combustible 
gases. The remedy lies in introducing 
preventive measures. Pockets and 
traps can be guarded against in the 
air lines. With respect to the receiver, 
means can be introduced for constantly 
scavenging the tank and thus can pre- 
vent the accumulation of oil vapor. 

When applied to air receivers 
where explosive mixtures should form, 
this method has prevented their forma- 
tion over a period of seven years. 
While working on one of the experi- 
mental engines of a new cycle, an ex- 
plosion took place in the 12x24 in. air 
receiver for 200-lb. air. Force was 
generated that was sufficient to blow 
out a fitting in the line at the com- 
pressor cylinder. A man who was 
standing twenty feet from the engine 
was struck in the neck with the force 
of a bullet by this fitting and severely 
injured. The receiver was examined 
and found about one-fifth full of oil 
which had apparently re-formed from 
the oil vapors thrown off by the com- 
pressor piston. 

The receiver had been subjected to 
flame and was very hot after the fit- 
ting had blown off, its condition not 
having been noted immediately before 
the explosion. The receiver and the 
oil in it were held for further experi- 
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mentation, and a new fitting was made, 
much stronger than the first. All parts 
of the system were strengthened and a 
pop safety valve was put on the line. 
The engine was then started, and 
within two hours the mixture again 
carbureted in the receiver, the explo- 
sion being of sucn force as to increase 
greatly the temperature of the receiver; 
the safety valve in this instance relieved 
the pressure before damage was done. 
The oil in the receiver was not burned, 
and the temperature rise did not take 
place before the safety valve blew off. 


How SCAVENGING VALVE WAs MADE 


A seavenging valve was then made 
and placed on the air receiver. With 
this valve the air enters and leaves the 
receiver through the same opening. 
The mechanism of the valve allows the 
pressure to open a passage for the com- 
pressed air to the top of the tank. 

The outlet opening has fitted to it a 
length of pipe that goes to within a few 
inches of the bottom of the tank. Any 
air flowing from the pump or compres- 
sor to the air system, therefore, has to 
pass from the top of the tank entirely 
to the bottom before it can leave. This 
effectually sweeps all vapors and gases 
from the receiver and keeps it full of 
pure fresh air with only a minute 
amount of oil and vapors that, however, 
do not have a chance to collect and 
stratify. 


Transformer Switching 


As to the methods of switching a 
transformer alone, either by high-or 
by low-tension breakers, most com- 
panies that have switches on both sides 
have no definite rules or preferences, 
so reports the 1925 Electrical Appa- 
ratus Committee of the National Elec- 
tric Light Association. 

A few companies, where switching 
involves the magnetizing current, pre- 
fer to close or break the charging cur- 
rent on the low-tension side of the 
transformer. Several cases were re- 
ported of disturbances occurring during 
the breaking of the magnetizing cur- 
rent with the high-tension switch. 
Some tests covering high-tension versus 
low-tension switching have been made, 
and the results indicate that the volt- 
age transients and resulting strains on 
the transformer due to switching of the 
magnetizing current are somewhat less 
when the switching is done on the low- 
tension side. 

No reports have been received of 
difficulties in breaking transformer ex- 
citing current by means of air-break 
switches. One company has reported 
daily switching of a 10,000 kva., 66,000- 
volt transformer with an _ air-break 
switch. Another company _ reported 
that in some special tests with air- 
blast transformers, high-voltage tran- 
sients were noted when switching the 
transformer off on the high side with 
an oil circuit breaker, but no high volt- 
ages whatsoever, when an _ air-break 
switch was used to break the high- 
tension charging current. The arc 


holding over in the case of the air- 
break switch proved to have consider- 
able merit as far as high-voltage tran- 
sients were concerned, over the quick 
cutoff by the oil switch. 
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Susquehanna Costs To Be 
Ready End of July 


Investigation of the pre-license costs 
of the Susquehanna Power Co. will be 
completed by the end of July it is esti- 
mated. Tue Federal Power Commis- 
sion does not share the view that the 
minor changes made in the plans for 
the dam at Conowingo are such as to 
require any review of previous action 
or the extension of any further rights. 
In practically all cases that come be- 
fore the Federal Commission some 
perfecting of the plans are required 
after the license has been authorized. 


Lack of Appropriations May 
Nullify G. E. Probe 


All members of the staff of the Fed- 
eral Trade Commission have been in- 
structed to expend no funds of the 
Commission “upon an investigation re- 
quested by either house of Congress 
alone” unless the resolution al'eges a 
violation of the anti-trust statutes. 
This order was issued to comply with 
a condition attached to the act appro- 
priating the Commission’s funds for 
the fiscal year beginning July 1. That 
part of the act reads: 

“No part of this sum shall be ex- 
pended for investigations requested by 
either House of Congress except those 
requested by concurrent resolution of 
Congress, but this limitation shall not 
apply to investigations and reports in 
connection with alleged violations of the 
anti-trust acts by any corporation.” 

Several of the investigations now 
being conducted by the Commission are 
in response to Senate resolutions, in 
which the House of Representatives 
did not concur. Among these is the 
Norris resolution ordering an investiga- 
tion of the General Electric Co. 
Whether or not that resolution, as well 
as others, contains an allegation of 
violation of the anti-trust statutes has 
been submitted to the Attorney Gen- 
eral for an opinion. 

The Norris resolution directs the 
Commission, among other things, “to 
report to the Senate the manner in 
which the General Electric Co. has 
acquired and maintained such monop- 
oly or exercises such control in re- 
siraint of trade or commerce, and in 
idlation of law.” 

Whether that language constitutes 
an allegation such as mentioned in the 
appropriation act probably will be 
clcared up when the Attorney General 
submits his opinion. Some are of the 
opinion that it was not the intention 
0! Congress that public funds be used 
fo» the General Electric investigation, 
ard others in which the Commission 
‘nply is asked to investigate whether 
a) anti-trust law has been violated. 
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Hetch Hetchy Power Contract 
Reported Signed 


After some dalay and controversy 
the San Francisco Board of Supervisors 
approved the ordinance authorizing the 
signing of the contract for the sale of 
Hetch Hetchy power to the Pacific Gas 
& Electric Co. The authorization of the 
United States Interior Department is 
now necessary before the contract will 
be valid. About $2,000,000 is said to 
be involved. 


Rocky Creek, N. C., To Have 
Hydro Plant 


According to a recent announcement 
in the press, the Southern Power Co., 
with offices at Charlotte, N. C., will 
shortly begin construction of an addi- 
tional hydro-electric power plant at 
Rocky Creek, 8. C. The plant will be 
the twelfth in the Southern Power sys- 
tem. It will have a generating capacity 
of 60,000 hp. and will cost around $1,- 
250,000. It will make use of the Rocky 
Creek dam. 

Eleven of the systems’ hydro-electric 
power plants are on the Catawba River. 
With the new plant on Rocky Creek the 
system will have a hydro-electric gen- 
erating capacity of 625,000 hp. There 
are a number of steam plants as well. 


San Joaquin Storage Case 
Appealed 


An appeal was filed May 28 with the 
Supreme Court of California by the 
Southern California Edison Co. asking 
to have the decision of the Superior 
Court of Fresno County in the Her- 
minghaus case set aside. The South- 
ern California Edison Co. was enjoined 
by the lower court from storing water 
in Huntington Lake on its Big Creek- 
South San Joaquin hydro-electric proj- 
ect, except that which is produced by 
the runoff in the Huntington Lake 
basin. 

Suit was brought by the Herming- 
haus heirs against the power company 
to prevent the storage of water en the 
upper reaches of the San Joaquin River 
in such a manner as to affect the nor- 
mal flow of the river and prevent spring 
floods from inundating the lowlards of 
the estate lying along the river in the 
San Joaquin Valley. Since the recent 
completion of Florence Lake tunnel the 
Edison company has not been permitted 
by the injunction granted, to store 
water passing through the tunnel in 
Huntington Lake, but has been required 
to pass the water on through its chain 
of four plants on Big Creek and the 
San Joaquin. 

In the present status of the matter 
the company is not only prevented from 
storing water in Huntington Lake 
brought through Florence Lake tunnel 
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from reservoirs at Florence Lake, Ver- 
million Valley, Shaver Lake and Blaney 
Meadows on the so-called east-side de- 
velopment, but is also enjoined from 
storing water in a number of contem- 
plated reservoirs on the west-side de- 
velopment, not yet undertaken. 


Foundation Conditions on the 
St. Lawrence Investigated 


Rapid progress is being made with 
the boring and shaft sinking being done 
in connection with the investigation of 
foundation conditions at varions points 
along the St. Lawrence River, members 
of the Joint Engineering Board report 
after a tour of inspection. Col. William 
Kelly and Col. George B. Pillsbury, in 
company with two of the Canadian 
members of the Board, looked over the 
work between Ogdensburg and Corn- 
wall. General Edgar Jadwin, the as- 
sistant Chief of Engineers, was not able 
to make the trip at that time, but a 
few days later traversed the same area 
with Colonel Pillsbury. 

In addition to the investigations of 
foundation conditions two surveying 
parties under the direction of Capt. 
Joseph H. Stephenson are at work. 


International Trade Fair 
Starts in September 


The International Trade Exhibition, 
which is to open at New Orleans Sept. 
15, and which is in reality an inter- 
national market or “sample fair,” 
promises to be of definite interest. 

Latin-American governments’ are 
responding strongly to President Cool- 
idge’s invitation to participate in the 
exhibition and many of their nationals 
also are expected to have exhibits, ac- 
cording to Hamilton K. Avery, vice- 
president and general manager of the 
enterprise, who has been in Washing- 
ton recently in conference with officials 
of the American government and diplo- 
matic representatives of foreign coun- 
tries. 

Definite space has been reserved by 
the governments of Mexico, Honduras, 
Guatemala and Salvador for official dis- 
plays of the resources of these nations. 
Negotiations are pending with Cuba, 
Panama and Haiti with excellent pros- 
pects that these countries will place 
official exhibits, while inquiries have 
been received from six other govern- 
ments of the Latin-American area 
which have not reached a stage where 
predictions of the outcome may _ be 
made, Mr. Avery states. 

Manufacturers of the United States 
from all sections have reserved space 
for exhibits of a wide variety of prod- 
ucts. The domestic display, according 
to Mr. Avery, promises to be one of 
the most comprehensive ever gathered 
in one place on a commercial scale. 
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Government Policy for Sale of Muscle 
Shoals Temporary Power Outlined 


No Lease Will Be Entered Into—Government Has High Tension Line 
Connecting with Nitrate Plant No. 2—Tennessee 
Manufacturers Make Suggestions 


DEFINITE policy for the disposal 

of power which will be generated at 
Muscle Shoals during the testing period 
has been announced by General Harry 
Taylor, the Chief of Engineers. The 
policy has been approved by the Presi- 
dent and the acting Secretary of War. 
General Taylor has sent a letter to all 
of the Southern power companies and 
to other concerns that have shown any 
interest in the disposal of Muscle Shoals 
power, which says in part: 

“It is now expected that the testing 
of the main generator units and water- 
wheels already installed at Muscle 
Shoals will begin during August and 
will continue for a period of several 
months. During the tests and getting 
into efficient operating condition the 
electrical generating equipment, there 
will be a certain amount of power for 
disposition. I would like to know if 
you are interested in the purchase of 
this power under the following condi- 
tions: 

“No lease or agreement will be en- 
tered into. 

“The government will not undertake 
to supply a stated amount of power for 
any definite period. 

“The power will be available only 
during the tests and the tuning up of 
the equipment. 

“Operation of the generators may be 
commenced or discontinued whenever 
the officers in charge of the plant con- 
sider it to the best interests of the 
government to do so. 

“The government has under construc- 
tion a high-tension line connecting the 
hydro plant with the steam plant at 
Nitrate Plant No. 2. The steam plant 
is provided with a complete switchboard 
and all necessary apparatus for trans- 
mitting power to Nitrate Plant No. 2 or 
to distant communities over high- 
tension lines. The transformers for 
raising the current from the hydro- 
generator voltage to line voltage are 
not available, and it will be necessary 
for the purchaser of power from the 
hydro plant to supply the transformers 
and certain other apparatus before use 
can be made of the power. The installa- 
tion of the transformers and other nec- 
essary apparatus must be completed by 
August first. 

“The main switchboard leads, circuit 
breakers, etc., are now being installed, 
but the installation will not be com- 
pleted before Dec. 1. Prior to that time 
temporary connections will be made to 
the generators so that one generator at 
a time can be connected up and tested. 
No provision will be made for connect- 
ing in more than one unit at a time,” 
the letter stated. 

“An investigation on the ground 
would be necessary in order to permit 
any one to understand exactly what 
arrangements are being made for the 
temporary connections and what appa- 
ratus will have to be supplied by the 
purchaser of the power. 


“I would be glad to hear from you 
not later than June 30 if you are inter- 
ested in purchasing the power from the 
hydro-electric development that may be 
generated under the conditions briefly 
outlined above. If you are interested 
in the purchase of the power, will you 
please state what price you will pay 
for the power and whether you are pre- 
pared to furnish, by the time it will be 
required, the necessary temporary ap- 
paratus.” 

General Taylor explains that any per- 
son interested in securing power at 
Muscle Shoals may have an opportunity 
after June 30 to make investigations on 
the ground, but he would like to have 
the declaration of intention to purchase 
power, if satisfactory terms can be 
arranged, prior to that date. 


TENNESSEE MANUFACTURERS MAKE 
SUGGESTIONS 


Distribution of Muscle Shoals power 
for public-utility use, with provision for 
prior use for fertilizer manufacture, is 
recommended by the Tennessee Manu- 
facturers’ Association in a letter to the 
President’s Muscle Shoals Commission. 
A part of the letter is as follows: 

“Our study of the Muscle Shoals 
question hasconvincedus . . . that 
in any plan of operation there will 
be large amounts of hydro power not 
necessary or required, at least for a 
number of years, for fertilizer manu- 
facture. We insist that this 
energy be made available for distribu- 
tion, under reasonable public regula- 
tion, for general use. In our opinion 
the terms and conditions of the Federal 
Water Power Act amply pro- 
tect the interests of the public in the 
sale and distribution of excess power 
when operated by private companies. 

“Completion of navigation of the Ten- 
nessee River is desirable not only for 
the benefit of the people of Tennessee 
but of Alabama, Mississippi, Ken- 
tucky and extensive business interests 
throughout a large portion of the 
United States. Construction of Dam 
No. 3 is necessary for navigation and 
power development, if not for ample 
reserve power to operate the nitrate 
plants.” 


Lehigh Starts Course in 
Industrial Engineering 


The inauguration of a new course in 
industrial engineering has been an- 
nounced by Lehigh University, Bethle- 
hem, Pa., for the year beginning next 
September. The curriculum is engi- 
neering in character and will equip the 
student with sufficient technical knowl- 
edge to make him familiar with engi- 
neering and technical fundamentals and 
will also include courses in economics 
and business. The course will lead to 


the degree of bachelor of science in in- 
dustrial engineering. 
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Spokane River Plant Sold 
Recently 


Purchase of the Nine Mile hydro- 
electric plant of the Spokane & Easter 
Railway & Power Co. on the Spokan. 
River by the Washington Water Pow: 
Co., was announced recently by bot 
companies. The Nine Mile plant 
located below Spokane and has an ir 
stalled capacity of 20,000 hp., consis‘ 
ing of four 5,000-kw. units. The plar 
has been used to supply power for th 
operation of the Spokane & Easter 
Inland railways in addition to conside: 
able commercial power load. The pw 
chase of this plant gives the Washing 
ton Water Power Co. six hydro-electri 
plants on the Spokane River aggregat- 
ing 185,000 horsepower. 


Super-Synchronous Motors 
for Ventilating Fans 


The first application of super- 
synchronous motors to mine-fan drive 
will be made by the Glen Alden Coal 
Co., of Scranton, Pa. This company is 
to install five G. E. motors of this 
type with an aggregate rating of 1,250 
hp. and ranging in speed from 90 to 
150 r.p.m. 

The new motors will be direct- 
connected to ventilating fans at four 
of the Glen Alden mines. One of the 
principal advantages of this application 
is the elimination of the magnetic 
clutch which would be necessary were 
the ordinary type of synchronous mo- 
tor used. It is also expected through 
the elimination of intermediate belting, 
gears, etc., to effect a saving in main- 
tenance and power, and the super- 
synchronous motors will, at the same 
time, improve the power factor of the 
system. 


Colombia Importing Power 
Machinery 


Exports of power-generating ma- 
chinery, except electric, from _ the 
United States to Colombia increased 
approximately 15 per cent in 1923 over 
the preceding year. A greater demand 
for stationary steam engines, boilers, 
and internal-combustion engines was 
the leading factor in this gain. The 
following table gives United States ex- 
ports for 1922, 1923, and for the first 
six months of 1924, according to United 
States customs returns: 


UNITED STATES EXPORTS TO COLOMBIA 


Jan.-June, 
Class 1922 1923 924 
Power generating 

machinery except 
electric...... .... $281,523 $320,016 $209,007 
Construction and con- 


veying machinery 50,591 95,159 99,768 
The following table gives United 
States exports of conveying machinery 
to Colombia for 1922, 1923 and for 
the first six months of 1924: 
UNITED STATES EXPORTS OF CONVEYING 
MACHINERY TO COLOMBIA 


Jan.-June, 
Class 1922 1923 1924 
Cranes.... ... 16,740 18,795 1,025 
Hoists and derricks 
except mining. : 2,411 ==" 2,095 25,012 
Elevators, freight and ; 
passenger. eS 7,223 5,536 5,985 
Conveyors, bucket, 
chain and belt... 897 3,981 6 
Other conveying 
equipment.... 4,286 23,434 3,888 
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Federal Power Commission’s 
Accounting Questioned 


B. Frank Morgal, the chief of Bu- 
‘eau of Accounts and Statistics of the 
Public Service Commission of Pennsy]l- 
vania, has questioned the authority of 
the Federal Power Commission to re- 
quire the elimination from the fixed- 
capital accounts of licensees of items 
which, purporting to show actual legit- 
imate cost, are not properly includible 
in net investment. O. C. Merrill, the 
executive secretary of the commission, 
has made an exhaustive reply from 
which the following is an extract: 

“Just how far this commission would 
go in prescribing the particular ac- 
count to which should be charged items 
eliminated from the fixed-capital ac- 
counts of licensed projects cannot be 
definitely said in absence of the facts 
in particular cases. The chief interest 
of the Federal Power Commission is in 
the accounts of licensed projects and 
particulary in the fixed-capital accounts 
of such projects. The balance in the 
fixed-capital accounts is the basis for 
determination of the net investment, of 
the fair return, which is a factor in the 
determination of the net investment, and 
of the current charges for depreciation. 
In fact, practically the entire scheme 
of administration of the Federal Water 
Power Act, after the completion of 
construction and placing in service of 
a licensed project, rests upon the 
amount included in the fixed-capital 
accounts. There is no provision in the 
Act for the valuation of licensed proj- 
ects other than those already con- 
structed before license is issued, and 
after such value or the actual legiti- 
mate cost of projects constructed new 
under a license has been determined and 
has been entered upon the fixed-capital 
accounts, there is no authority for 
changing the figures.” 

“Since ‘net investment’ is merely the 
aggregate of the actual legitimate 
costs of the various items which make 
up the project, fixed capital, less cer- 
tain deductions which will vary from 
time to time, it will not appear, by it- 
self, in any of the accounts of a licen- 
see, or on the balance sheet, or in cur- 
rent reports or statements. Whether 
any item is properly includible in ‘net 
investment’ is, therefore, a question of 
whether it is properly includible as an 
item of ‘actual legitimate cost.’ By 
specific provision of the Federal Water 
Power Act, the term ‘cost’ does not in- 
clude ‘donations by states, municipali- 
ties, individuals or others.’ By the 
provisions of the Commission’s account- 
ing system the cost of items of fixed 
capital constructed or acquired from 
cash donated, or the money value of 
property donated, are charged to the 
appropriate fixed-capital accounts and 
coneurrently credited to a special fixed- 
capital account, ‘Donations in Aid of 
Construction—Cr.’ In such cases the 
eegregate of the fixed-capital accounts 
gives total costs less donations. With 
this exception the aggregate of the 
fixed - capital accounts determines 
the ‘actual legitimate cost of,’ and 
the ‘actual legitimate investment in,’ 
the project as the terms are used in the 
Federal Water Power Act and in the 
Commission’s regulations. Whatever 
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authority the Commission has to exclude 
improper items applies, therefore, to 
‘cost’ or to ‘investment’ entries in project 
fixed-capital accounts; and it has au- 
thority to exclude items from ‘net 
investment’ only because such items are 
not properly includible in project fixed 
capital.” 


Durban to Have New Electric 
Power Plant 


The corporation of the municipality 
of Durban has concluded an agreement 
with the electricity supply commission 
of the Union of South Africa whereby 
the latter is to construct a power plant 
in Durban and supply electric current 
to the city and to the South African 
Railways and Harbors Administration. 
The plant is to be completed by Oct. 
31, 1927, according to vice-consul J. L. 
Pinkerton, Durban, Natal, South Africa 
in Commerce Reports. 


Tunnel Connecting Alouette 
and Stave Lakes Completed 


The British Columbia Electric Rail- 
way Co. has finished the tunnel con- 
necting Alouette Lake with Stave Lake. 
This marks the completion of the first 
stage of the company’s big hydro-elec- 
tric development at Stave Lake. The 
natural outlet of Alouette Lake will be 
dammed, and the waters flowing 
through the tunnel will permit of a de- 
velopment of 11,500 hp. Through the 
consequent raising of the waters on 
Stave Lake the company will have more 
water flowing over its present power 
site at Stave Falls. 


Quebec’s Saguenay River 
Development Agreed Upon 


Agreements between the Quebec gov- 
ernment and J. B. Duke interests have 
been signed which will result in the 
immediate expenditure by latter inter- 
ests of $44,000,000 and the ultimate 
amount of between $75,000,000 and 
$90,000,000 in hydro development in 
Quebec on the Saguenay River at the 
outlet of Lake St. John, according to 
press reports. 

Premier Taschereau declared the plan 
is the greatest industrial development 
in Quebec’s history. 

The project includes the development 
of 600,000 hp. at Chute-a-Caron, near 
Grande Descharges dam. 


Coffin Prize Goes to 
Consumers’ Power Co. 


The Charles A. Coffin prize, carry- 
ing with it a gold medal, a diploma 
and $1,000 in cash, has been awarded 
to the Consumers’ Power Co. of Michi- 
gan, as the company making the most 
distinguished contribution to the devel- 
opment of electric service for the public 
convenience and benefit in 1924. 

The award was established by Mr. 
Coffin, formerly chairman of the Gen- 
eral Electric Co., several years ago. 

Among the achievements that led to 
this year’s award was the development 
of customer ownership. The Consum- 
ers’ Power Co. has one stockholder in 
every nine homes it serves, or 24,000 
stockholders in the territory. 
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Argentina Is Buying American 
Machinery 


In view of the rather depressed state 
of business in Argentina during 1924, 
the decided upturn in the amount of 
American machinery taken by that 
country is looked upon as an encourag- 
ing indication. Exports of industrial 
machinery destined to points in Argen- 
tina were valued at $5,056,139 for the 
calendar year 1924. In 1923 the total 
of these exports was $3,874,848. In 
1922 we sent the Argentine $3,583,125 
worth of machinery. The 1924 figures 
show that there was exported power- 
generating machinery, except electric, 
valued at $893,270; construction and 
conveying machinery, $500,822. 


Norris Astonished at Hydro 
Accomplishments in Canada 


The Ontario hydro-electric power 
project is something that the United 
States would like to copy, according to 
G. W. Norris, Senator from Nebraska, 
who is touring Canada to obtain first- 
hand information about publicly owned 
power enterprises. Mr. Norris is not 
without hope that his mission may pro- 
vide data enough to convince Congress 
that public ownership of the Muscle 
Shoals power enterprise is advisable. 

Senator Norris has visited Galt, 
Kitchner, Waterloo, Woodstock and 
London, and will wind up his trip at 
Sarnia, the hydro town farthest from 
the falls, from whence he will go home. 
While in London he interviewed Sir 
Adam Beck, chairman of the Ontario 
Hydro-Electric Power Commission. He 
emphasized the point that it was almost 
impossible to get people in the United 
States to believe what hydro had ac- 


complished without seeing it for them- 
selves. 


Statistics Needed on 
Bituminous Coal 


At the annual meeting of the Na- 
tional Coal Association, held recently 
in Chicago, the getting and dissemina- 
tion of trade statistics was one of the 
important subjects discussed by the 
speakers. 

Opposition to the Oddie bill for the 
establishment of a national department 
of mines and a bureau of coal economics 
was voiced by W. H. Cunningham, of 
Huntingham, W. Va., chairman of the 
government relations committee. 

That there was need for the collec- 

tion and dissemination of trade infor- 
mation and that the “bituminous oper- 
ators of the country are confronted 
with a grave responsibility in laying 
the foundation for statistical informa- 
tion” was the warning of Mr. Cunning- 
ham. 
Harry L. Gandy, executive secretary, 
in his annual report recommended the 
appointment of a special advisory com- 
mittee to give full consideration to out- 
lining a plan for the collection and 
dissemination of trade information. 

M. L. Gould, chairman of the pub- 
licity committee, said that operators 
“are giving complete answers to all 
questions and furnish information and 


honest interpretation of facts to the 
daily press.” 
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Bagdad Still Lighted by Tem- 
porary War Plant 


The City of Bagdad is still being sup- 
plied with light and power by the plant 
erected during the war by the British 
Army of Occupation and is still oper- 
ated by the Air Force on behalf of the 
British government. 

The government of Irak has refused 
to ratify a concession that was obtained 
before the war by a local merchant 
who is backed by a British firm and 
the matter is now before the Council 
of Ministers. 

Once the concession is ratified, this 
plant will be taken over by the com- 
pany and enlarged to meet the grow- 
ing demand for light and power in the 
city and environs. 


American Rotor Boat Has 
Tryout 


The rotor boat designed at the Mas- 
sachusetts Institute of Technology by 
Lieut. Joseph M. Kiernan and Lieut. 
W. W. Hastings, who are completing 
a two-year course in naval architecture 
sailed on the Charles River on June 22. 
The boat, as built by the two young 
designers out of discarded naval mate- 
rial, has but one cylinder, as_ they 
believed, according to press reports, 
that the two rotor cylinders were detri- 
mental to each other’s action, and 
where Flettner had his base and disk 
revolve with the rotor, the young 
officers have made both stationary. 

While no speed record was kept at 
this trial, it was estimated that the 
boat made about three knots in a 
twelve-mile wind. The navy cutter is 
about 35 ft. long, 8 ft. beam and of 
heavy construction. The rotor mast is 
34 ft. in diameter and 94 ft. high. A 
5-hp. motor drives the rotor. 

The designers say that whereas it 
would require the generation of 10 hp. 
to drive a boat of this size six miles an 
hour by propeller, the rotor in a fifteen- 


mile wind can drive it seven miles an 


hour with only 14 horsepower. 


New National Electric Light 
Association Officials 


At its recent meeting, held in San 
Francisco, the National Electric Light 
Association elected as its president for 
the coming year, James E. Davidson, 
vice-president and general manager of 
the Nebraska Power Co., Omaha. Mr. 
Davidson succeeds Franklin T. Griffith, 
of Portland, Ore., who becomes ex- 
officio member of the executive commit- 
tee of the Association. 

Other officers elected were: R. F. 
Pack, Northern States Power Co., Min- 
neapolis, first vice-president; H. ‘TI. 
Sands, Charles H. Tenney & Co., Bos- 
ton, second vice-president; P. S. Ark- 
wright, Georgia Railway & Power Co., 
Atlanta, third vice-president; John B. 
Miller, Southern California Edison Co., 
Los Angeles, fourth vice-president. 

Members of the executive committee 
elected for a period of three years were: 
Edwin Gruhl, North American Co., 
New York City; E. M. Herr, Westing- 
house Electric & Manufacturing Co., 
New York City; H. M. Edwards, New 
York Edison Co., New York City. 
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Executive Committee members elected 
for one year were: Clyde Chamblin, 
California Electric Construction Co., 
San Francisco and W. E. Robertson, 
Robertson Cataract Electric Co., Buf- 
falo, New York. 


Hydro-Electric Project for 
India 


An appropriation of $1,161,000 has 
been made by the Punjab Legislative 
Council for expenditures for the fiscal 
year 1925-26 on the development of a 
hydro-electric scheme at a site chosen 
in Mandi State, a native state of the 
Punjab, where the Uhl River joins the 
Beas River. The hydraulic railway and 
financial aspects of the project have 
been fully approved by the government 
after the recommendation of two British 
firms of consulting engineers, according 
to Commerce Reports. 


Philadelphia Co. Dedicated 
New Building 


The Philadelphia Company, the hold- 
ing company for the Duquesne Light 
Co., Pittsburgh Railways Co., and the 
Equitable Gas Co. on June 25 dedicated 
its new central office building in Pitts- 
burgh, by holding open house to the 
general public and installing a tablet 
consecrating the building to public 
service. The tablet which bears the 
following inscription was placed at the 
Sixth Ave. entrance of the building. 

“Neither snow, nor rain, nor heat, 
nor night stays these couriers from the 
swift completion of their appointed 
rounds.”’* 

A banquet was held in connection 
with the dedication of the building pre- 
sided over by the president of the Phil- 
adelphia Company, A. W. Thompson, at 
which over 1,000 prominent bankers, 
business and professional men, public 
officials and representatives of public 
utilities from near-by cities and states 
were in attendance. 








Water-Power Projects | 





Diamond Creek Project—Execution 
of the license covering the proposed de- 
velopment on the Colorado River at 
Diamond Creek has been suspended fur- 
ther by the Federal Power Commission. 
At a meeting May 23, the Commission 
decided to take final action on that proj- 
ect in September. In the meantime 
those interested are to be given an 
opportunity to present any new mate- 
rial that may have been developed. It 
was indicated clearly, however, that the 
license would be issued unless reasons 
not now of record are developed. In 
this connection the Commission will 
hold a public hearing at a time and 
place to be announced hereafter. 

Hiwassee River Project —A report 
favoring the issuance of a preliminary 
permit to the Hiwassee River Power 
Co. has resulted from the field investi- 
gations of the Federal Power Commis- 
sion. The project is an important one 
on the Hiwassee River on the border 
between North Carolina and Georgia. 
The construction of three dams is pro- 





*This inscription is from Herodotus and 
was inscribed on the front of the Post 
Office of New York City when it was built. 
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posed. One, to go in near the town of 
Murphy, is to be 40 ft. high. Another, 
at Island Ford, 140 ft. high and a. third 
near the mouth of Tusquitee Creek, 
125 ft. high. There will be a powe: 
house at each dam. The initial instal- 
lation will be 28,000 hp. 


Lake Lalnanor Project — The Great 
Western Power Co. has applied for an 
occupancy license to cover the govern- 
ment lands which will be overflowed as 
an incident to the increase in the height 
of its Lake Lalnanor dam, in the North 
Fork of Feather River. It is proposed 
to raise the existing dam by 45 ft. 
This will bring the flood line of the res- 
ervoir to an elevation of 4,500 ft. abov 
sea level and wili increase the capacity 
of the reservoir from 300,000 acre-feet 
to 1,310,000 acre-feet. This improve- 
ment will regulate further the flow of 
the stream, the waters of which are 
used through the existing Caribou and 
Big Ben plants of the applicants and 
other plants that will be constructed 
in the future on the North Fork. 





Obituary | 








C. H. Waterous, president of the 
Waterous Engine Works, Brantford, 
Ont., Canada, died June 10 at the age 
of seventy-four. He was the oldest 
surviving son of the C. H. Waterous, 
who went to Brantford in 1848 from 
the United States, joining P. E. Van 
Brocklin, who had already established 
a machine shop and foundry plant 
there. Mr. Waterous was born and 
educated in Brantford and later en- 
tered his father firm there, where he 
acquired a thorough and _ practical 
knowledge of the industry and became 
an outstanding authority in the 
power-plant field of the Dominion. He 
is survived by his widow, two sons and 
one daughter. 

Edward S. Reid, engineering member 
of the Board of Water Commissioners, 
City of Detroit, died on June 13, at his 
home in Detroit, Mich. Mr. Reid was 
born in Manhattan, Kan., in 1871, but 
his boyhood and youth were spent in 
Romeo and Vassar, Mich. From the 
Vassar high school he entered the Uni- 
versity of Michigan in 1889, graduating 
in special research work in 1893. In 
1894 he accepted a position with the 
Whiting Foundry & Equipment Co., of 
Harvey, Ill., and there became asso- 
ciated in 1898-99 with George True 
and Henry Standart, later with them 
founding the Northern Engineering 
Works of Detroit, Mich., for the manu- 
facture of crane hoists and foundry 
equipment. Since that time he has 
been actively engaged in that firm, 
acting as vice-president and chief engi- 
neer in charge of the design and pro- 
duction of Northern cranes and hoists. 

He was a member of the A.S.M.E., 
having joined the society in 1894 and 
was at various times secretary, treas- 
urer and chairman of the Detroit Sec- 
tion. He was also a member of th 
Associated Technical Societies of De- 
troit and an active member of the 
Detroit Engineering Society. Since 1922 
he has been a member of the Board 0! 
Water Commissioners of the City of 
Detroit, having been reappointed by the 
successive mayors. 
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| Society Affairs 








The Society for Promotion of Engi- 
neering Education, at its recent meet- 
ing in Schenectady, N. Y., elected the 
following officers for the coming year: 
Dean G. B. Pegram, of Columbia 
University, president; Dean H. V. 
Carpenter, State College of Washing- 
ton, first vice-president; Prof. F. P. 
McKibben, Union Co!lege, second vice- 
president; W. O. Wiley, John Wiley & 
Sons, publishers, treasurer; Dean F. L. 
Bishop, University of Pittsburgh, sec- 
retary; members of the council, Dean 
C. H. Mitchell, University of Toronto, 
Major-General R. I. Rees, American 
Telephone & Telegraph Co., Prof. J. A. 
Hunter, University of Colorado, Dean 
B. M. Brigman, University of Louis- 
ville, Prof. W. C. Hoad, University of 
Michigan, Dean G. M. Bruane, Uni- 
versity of North Carolina, Prof. Clair 
V. Mann, Missouri School of Mines. 

The Engineering Society of Buffalo, 
N. Y., announces the election of its 
officers for the coming year: President, 
Major George H. Norton, chief engi- 
neer, Grade Crossing Commission; vice- 
president, George Brigham, district 
representative for the Portland Cement 
Association; secretary, Roswell Farn- 
ham, district sales engineer, Buffalo 
Forge Co.; treasurer, Bert A. Hensen, 
manager Buffalo’ district, Cutler- 
Hammer Co.; executive secretary, John 
R. Owen, Engineering Society, Hotel 
Statler, Buffalo; directors—William J. 
Gambel, Jr., Vulcan Steam Forge Co., 
T. W. Barraley, city engineer, Tona- 
wanda, N. Y., J. F. Guider, works man- 
ager, Pierce Arrow Motor Car Co., 
C. E. Reeves, Ellsworth Barrows & 
Reeves, J A. Johnson, works manager, 
Canadian Crocker-Wheeler Co. 





| Business Notes 








The Advance Engineering Co., New 
York representatives for the A. W. 
Cash Co., announces a change of ad- 
dress to 168 Washington St., New York. 


The Stephens-Adamson Manufactur- 
ing Co., Aurora, Ill., manufacturer of 
conveying, transmission and screening 
machinery, has established an office at 
85 Second St., San Francisco, Calif., 
which is under the management of 
Charles E. Bruff, formerly of the min- 
ing engineering firm of Bradley, Bruff 
& LaBarthe. 


B. T. Lientz & Co., Kansas City, Me., 
and New York City headquarters at 
511 West 54th St., engineers and manu- 
facturers of combustion equipment and 
the American Oil Furnace, Ltd., have 
appointed Fred S. Edgren as district 
representative of their southern terri- 
tory, with headquarters at 201 Sullivan 
Blde., Lakeland, Florida. 


POWER 


Compressors, Centrifugal — DeLaval 
Steam Turbine Co., Trenton, N. J. 
Catalog “F” describes the company’s 











Trade Catalogs 








Boilers—The Wickes Boiler Co., 
Saginaw, Mich. “What Boiler and 
Why,” is a large sheet containing a 
colored picture of this company’s 
boiler, which is suitable for placing on 
the wall of a boiler room. 


Coming Conventions 


American Ceramic Society. Ross C. 
Purdy, Lord Hall, Ohio State Uni- 
versity, Columbus, Ohio. Trip 
starting at Rochester, N. Y., then 
to Montreal, Quebec, back to 
Niagara Falls or Hamilton, July 
4-11. 

American Chemical Society. Charles 
XL. Parsons, 1709 G St. N. W. 
Washington. Meeting at Los An- 
geles, Aug. 3-8. 

American Electrochemical 
Dr. Colin G. Fink, Columbia Uni- 
versity, New York City. Conven- 
tion at Chattanooga, Tenn., Sept. 
24-26. 

American Institute of Electrical En- 


Society. 


gineers. F. L. Hutchinson, 29 West 
29th St., New York City. Pacific 
Coast convention, Seattle, Wash., 


Sept. 15-17. 
American Society of Civil Engineers. 


George T. Seabury, 29 West 39th 
St.. New York City. Summer 
meeting at Salt Lake City, Utah, 
July 8-10. 


American Society of Mechanical En- 


gineers—Calvin W. Rice, 29 West 
39th St., New York City. Annual 
meeting at New York City, Nov. 
30-Dec. 3. 

American Society of Refrigerating 
Engineers, William H. Ross, 154 
Nassau St., New York City. <An- 
nual meeting at New York City 
Nov. 30-Dec. 3. 

Association of Iron & Steel Elec- 
trical Engineers. John F. Kelly, 
IXmpire Bldg., Pittsburgh, Pa. An- 


nual meeting at Philadelphia, 
Sept. 14-19. 

Chemical Industries. Tenth Exposi- 
tion at Grand Central Palace, New 
York City. Sept. 28-Oct. 3. 


Pa., 


Empire State Gas & Electric Asso- 
ciation. C. H. B. Chapin, 5618 
Grand Central Terminal Bldg., 
New York City. Meeting at Lake 
Placid Club, N. Y., Oct. 1 and 2. 


Gas Products Association, Charles T. 
Allen, 140 South Dearborn Sx.x., 
Chicago, Ill. Eleventh annual con- 
vention at “The Grand,” Mackinac 
Island, Mich., July 21-23. 

Iron and Steel Exposition. 
Kelly, 706 


John F. 

Empire Bldg., Pitts- 
burgh, Pa., Sept. 14-19. Exposi- 
tion at the Philadelphia Commer- 
cial Museum, Philadelphia, Pa., 
Sept. 14-19. 

National Association of Station- 
ary Engineers. F. W. Raven, 417 
South Dearborn St., Chicago, Ill. 
National convention and exhibi- 
tion at St. Paul, Minn. Aug. 
31-Sept. 4. Annual conventions and 
exhibitions of state associations 
are scheduled as follows: New 
England States Association at 
Worcester, Mass., July 9-11, for- 
merly announced July 10-12. F. L. 


Tyler, 32 Briggs St., Taunton, 
Mass. Michigan Association at 
Muskegon, July 15-17. ‘*harles 


Unterreiner, 5522 Underwood Ave., 
Detroit, Mich. Minnesota Associa- 
tion at St. Paul, Aug. 24-28. C. A. 


Nelson, 800 22nd Ave., Minneapolis, 
Minn. 
National Exposition of Power & 


Mechanical Engineering. Fred W. 
Payne, Manager, Grand Central 
Palace, New York City. Exposition 
at Grand Central Palace Nov. 30- 
Dec. 5. 

New England Water Works Associa- 
tion, Frank J. Gifford, Dedham, 
Mass., sec. Convention to be held 
aboard “Richelieu,” en route Mon- 
treal to Quebec, ete., Sept. 8-11. 
For details apply to George lL. 
Marsters, Ine., 248 Washington 
St., Boston, Mass. 

Universal: Craftsmen Council of En- 
gineers. Thomas H. Jones, 33 Lin- 
den Ave., Cherrydale, Va. Twenty- 
third international convention in 
the Armory, at Akron, Ohio, Au- 
gust 3-8. 











centrifugal blowers and compressors 
for water-gas plants, coke-oven plant 
and general industrial services. The 


catalog is well illustrated with curves 
and tables. 
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Protective Electric Products—The 
Johns-Pratt Co., Division of Colt’s 
Patent Fire Arms Manufacturing Co., 
Hartford, Conn. Catalog 55 is in three 
sections in a loose-leaf binder. It con 
tains descriptions of the ‘“Noark’ 
meter service system standardized, or 
switches, fuses and accessories, service 
boxes and an index and price list. It 
is well arranged and contains numerous 
illustrations and tables. 

Silencers, Maxim — The Maxim Si- 
lencer Co., 83 Homestead Ave., Hart- 
ford, Conn. Booklet, “Maxim Indus- 
trial Silencer” for quieting gas-flow 
noises at exhaust and inlet, has just 
been published by the company. Noises 
and the design of the silencer, which is 
adapted for oil and gas engines, una- 
flow steam engines, blowers, valves, 
pumps, compressors, hoists, unloaders, 
air engines and large machinery, are 
treated at length. The booklet is 
illustrated with photos, drawings, and 
photos of installations, and contains 
tables of dimensions and dimensions of 
head room necessary for withdrawing 
silencing unit. 








Fuel Prices 








COAL 


The following table shows the trend 
of the spot steam market in various 


coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 
Bituminous, Market June 22, 
Net Tons Quoting 1925 
Peet t......... : New York...... $2.40@$2.70 
Smokeless....... Boston......... 1.57 
CIGAPEOIA. cscs. . POBUOR.... 2.00%. 1.65@ 1.90 
Somerset........ Boston. eed 1.85@ 2.10 
Kanawha........ Columbus....... 1.35@ 1.50 
Hocking... .... Columbus....... 1.40@ 1.65 
Pittsburgh..... Pittsburgh...... 1.90@ 2.00 
Pittsburgh gas 

slack _... Pittsburgh 1.40@ 1.60 
Franklin, Tl... CHNMGEO. 606.55 2.25@ 2.50 
Central, Ill.... CHMGARG......5: 2.00@ 2.25 
Ind, 4th Vein.. Chicago 2.25@ 2.50 
West Ky.. Louisville... .... 1.10@ 1.40 
S. E. Ky Louisville....... 1.35@ 1.75 
Big Seam Birmingham... 1.50@ 2.00 
Anthracite, 
Gross Tons 
Buckwheat No.1. New York.. $2.00@ $2.50 
Buckwheat No. 1. Philadelphia... 2.15@ 2.75 
Birdseye. . New York. . 1.60 

FUEL OIL 


New York—June 25, light oil, tank- 
car lots; 28@34 deg. Baumé, 5ic. per 
gal., 36@40 deg., 54c. per gal., f.o.b., 
Bayonne, N. J. 

St. Louis— June 16, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.70 per 
bbl.; 26@28 deg., $1.75 per bbl.; 28@30 
deg., $1.80 per bbl.; 30@32 deg., $1.85 
per bbl.; 32@36 deg., gas oil, 4.9c. per 
gal.; 38@40 deg., 6c. per gal. 

Pittsburgh—June 17, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 54c. per 
gal.; 36@40 deg., fuel oil, 64c. per gal. 

Dallas—June 23, f.o.b. local refinery, 
26@30 deg., $1.40 per bbl. ‘ 

Philadelphia—June 19, 28@30 deg., 
$2.21@$2.273 per bbl.; 18@22 deg., 
$1.974@$2.037; 13@16 deg., $1.68@ 
$1.743 per bbl. 

Boston—June 15, tank-car lots, f.o.b. 
heavy oil, 12@14 deg., Baumé, 4c. per 
gal. light oil, 28@32 deg. Baumé, 5#c. 
per gal. 

Cincinnati—June 9, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5ic. per gal.; 26@30 deg., 54c. per gal.; 
30@32 deg., 53c. per gal. 
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New Plant Construction 





Ala., Wetumpka — Alabama Power Co., 
3-M Bldg., Birmingham, has had plans pre- 
pared for the construction of a hydro-elec- 
tric power plant on Coosa River near here. 
Ultimate installation, 175,000 hp. in five 
35,000 hp. turbines. Estimated cost 
$13,000,000. 

Ark., Atkins—City voted $15,000 bonds 
for the construction of a pumping plant, 
mains, etc. Ford & MacRea, Gazette Bldg., 
Little Rock, are engineers. 

Calif., Long Beach — Castillian Hotel 
Corporation, L. L. Baker, Pres., has had 
plans prepared for the construction of a 
31 story hotel including steam heating 
system and 4 elevators on Seaside Blvd. 
Estimated cost $3,000,000. L. Farwell, 
Laughlin Bldg., is architect. 

Calif., Long Beach—F. B. Dunn, is hav- 
ing preliminary plans prepared for the con- 
struction of a 10 story hotel including 
steam heating system and electric elevators 
on Ocean Ave. Estimated cost’ $1,600,000. 

Talker & Eisen, 756 South Spring St., 
Los Angeles, are architects. 

Calif., Los Angeles—Clardendon Apart- 
ments Inc., 1800 North Vine St., awarded 
contract for the construction of a 14 story 
apartment at Vine and Yucca Sts., to H. 
T. Johnson, Bradbury Bldg. Estimated 
cost $1,200,000. Steam heating and re- 
frigeration systems and 3 electric eleva- 
tors will be installed. 

Calif., Los Angeles—J. M. Cooper, Marsh- 
Strong Bldg., Archt., is preparing plans 
for the construction of a 2 story theatre, 
stores, offices and ice skating rink. BEsti- 
mated cost $350,000. Owner’s name with- 
held. 

Calif., Los Angeles—C. R. Selkirk, Ameri- 
can Bank Bldg., Archt., is receiving bids 
for the construction of an ice skating arena 
on Vermont Ave, for syndicate, care of J. 
O. Allen, Commercial Exchange Bldg. Es- 
timated cost $200,000. 

Calif., Ontario—City, D. B. Wynne, Clk., 
is in the market for a 250 hp. vertical 
motor. 

Calif., San Francisco—L. W. Huckins, 
et al., Fort Worth, Tex., plans the con- 
struction of a 20 story hotel at Powell and 
Sutter Sts., here. Estimated cost $3,000,- 
000. Reid Bros., 105 Montgomery St., is 
architect. 

Conn., Hartford — Connecticut Mutual 
Life Insurance Co., 36 Pearl St., awarded 
contract for the construction of a_ boiler 
house on Collins St. to H. C. Irons & Sons, 
Inc., 101 Park Ave., New York. Estimated 
cost $60,000. 

Conn., Hartford—Ferrigno & Perrone, 44 
Garden St., awarded contract for the con- 
struction of a 6 story office building at 
Asyluin and High Sts., to Ferrigno & 
Perrone, 44 Garden St. Estimated cost 
$2,000,000. 

Fla., Fort Myers — W. P. Franklin & 
Associates, plans the construction of a 
10 story hotel at Jackson and 2nd Sts. 
Estimated cost $750,000. 

Fla., Ocala—City will receive bids until 
July 7th for one motor driven cross com- 
pounded or single cylinder air compressor 
to deliver 1,000 g.p.m., 3 ph., 60 cycle, 2,200 
v. slip ring motor. 

Fla., Tampa—J. A. Crenshaw, 311 7th 
Ave., plans the construction of a 15 story 
office building at Tampa and Washington 
Sts. Estimated cost $1,000,000. 

Fla., Tampa—D. FP. Davis Properties, 
Inc., awarded contract for the construction 
of a 6 story hotel on Davis Island Bivd., 
to Island Construction Co. Estimated cost 
$750,000. 

Ill., South Beloit (Beloit, Wis. P. O.)— 
Freeman Shoe Mfg. Co., 300 St. Paul Ave., 
Beloit, Wis., is having plans prepared for 
the construction of a 3 story plant includ- 
ing boiler house here. Estimated cost 
$85,000. H. J. Esser, 82 Wisconsin st., 
Milwaukee, is architect and engineer. 

Ky., Covington—Dixie Highway Water 
Co., 605 Coppin Bldg., will receive bids 
until July 13th for the construction of a 
pumping station and equipment, water 
mains, ete, 

Mass., Boston—J. R. Whipple Corpora- 
tion, C. M. Hart, Pres., Hotel Touraine, 
plans the construction of a 10 story hotel 
at School and Tremont Sts. Estimated 
cost $1,000,000, Desmond & Lord, 1 Bea- 
con St., are architects. 

Maass., Winchendon Mason & Parker 
Mfg. Co., 28 Front St., is in the market for 
100 to 150 kva. vertical electric gen- 
erator for water wheel installation. 














Miss., Belzoni—City Council, F. M. 
Pepper, Clk., will receive bids until July 
8th for improvements to sanitary sewer 
system including a pumping station and 2 
sewerage pumps. D. M. Forester, is city 
engineer. 

Mo., Columbia—City plans to purchase 
turbine and other equipment for water and 
light plant. Burns & McDonnell Engineer- 
ing Co., 402 Interstate Bldg., Kansas City, 
are engineers. 

Mo., St. Louis — Local Syndicate c/o 
Isaac T. Cook & Co., Arcade Bidg., awarded 
contract for the construction of an 18 story 
office building at Locust and 4th Sts., to 
Selden Breck Construction Co., Fullerton 
Bldg. Estimated cost $1,000,000. 

Mo., St. Louis—Union Electric Light & 
Power Co., 12th and Locust Blvds., awarded 
contract for alterations and improvements 
to power plant at 10th and St. Charles 
Sts. to Fruin-Colnon, Merchants-Laclede 
Bldg. Estimated’ cost $40,000. 

Mo., Troy—City plans an election July 
1 to vote $48,000 bonds for two deep wells 
and pumps, 75,000 gal. tank on 75 ft. 
tower, ete. Edward Flad & Co., 1312 
Chemical Bldg., St. Louis, are engineers. 

Neb., Broken Bow—City, W. D. Gardner, 
Clk, will receive bids until July 6th for a 
200 to 250 hp. Diesel oil engine, 3 hp. 60 
cycle, 2,500 v. a.c. generator with exciter, 
ete. Estimated cost $27,000. 

Neb., Hebron—The Northern Nebraska 
Power Co., T. H. Carter, superintendent of 
construction, will build a hydro-electric 
power plant 3 units, 1,500 units each on 
Niobrara River near O'Neil. Estimated 
cost $700,000 to $800,000. Work will be 
done by company forces. 

N. J., Atlantie City — William Penn 
Apartments Corp., c/o Lippincott & Schaef, 
Archts., 11 South 16th St., Philadelphia, 
Pa., awarded contract for the construction 
of a 6 story apartment hotel at Indiana 
St. and Pacific Ave. to M. B. Markland, 
Georgia Ave. and Thorofare St. Estimated 
cost $600,000. 

N. Y., Brooklyn—Parkway Union Cor- 
poration, c/o Shampan & Shampan, 188 
Montague St., is having plans prepared for 
the construction of two 6 story apartments 
on Eastern Parkway. Estimated cost 
$700,000 each. 

N. Y., Coney Island (Brooklyn P. O.)— 
American Hotel Co., 25 West 45th St. New 
York, will receive bids until July 6th for 
the construction of a 17 story hotel at 
Boardwalk and 29th St. here. G. B. Post 
& Sons, 101 Park <Ave., New York, are 
architects. 

0., Lorain—City plans to purchase three 
6,000,000 gal., 70 Ib. pressure centrifugal 
pumps. Estimated cost $35,000. c. <. 
Miller, City Hall, is engineer. 

Okla., Alex—City voted $31,000 bonds for 
the construction of a new waterworks sys- 
tem including a well, pump, motor, tank 
on tower, ete. J. C. Milliken, Chickasha, 
is engineer. 

Okla., Davenport—City voted $33,000 
bonds for the construction of a waterworks 
system including a deep well, pump, motor, 
tank on tower, ete. Gantt-Baker Co., 1116 
West Main St., Oklahoma City, is engineer. 

Okla., Lawton—Southwestern Light & 
Power Co., Oklahoma City, plans to ex- 
pend $250,000 for improvements here, in- 
cluding extensions to plant and equipment. 

Okla., Norman—City is having prelim- 
inary plans prepared for the construction 
of a new 200 hp. Diesel engine generator 
unit for waterworks system. Estimated 
cost $30,000. EF. Cobb, is engineer. 

Okla., Okewah—City voted $260,000 
bonds for the construction of a new _ filter 
plant, pump stations, pumps, ete. V. V. 
Long & Co., Colcord Bldg., Oklahoma City, 
are engineers. 

Okla., Oklahoma City—Oklahoma Gas & 
Electric Co., 112 North Broadway, is hav- 
ing preliminary plans prepared for the con- 
struction of a new 1,000 k.w. electric sub- 
station at Fair Grounds and a 600 K.w. 
station at Capitol Hill. Estimated cost 
$40,000. Work to be done by company 
forces. Byllesby Engineering Co., 231 
South La Salle St., Chicago, Ill, is en- 
gineer. 

Ore., Oswego—City voted $100,000 bonds 
for the construction of a waterworks sys- 
tem including a reservoir and probably a 
booster pump. H. L. Gilbert, Couch Bldg., 
Portland, is engineer. 











Pa., Erie—Erie Trust Co., awarded con- 
tract for the construction of a 13 story 
bank and office building at State and 10th 
Sts., to Sheink Construction Co. Esti- 
mated cost $1,000,000. 

Pa., Williamsport.—Crooks-Dittmar Co., 
K. E. Crooks, Pres., 618 Day St., awarded 
contract for the construction of a plant in- 
cluding boiler house to H. K. Ferguson Co., 
4900 Euclid Ave., Cleveland, O. Estimated 
cost $200,000. Owner is in the market for 
2 steam boilers with automatic stokers. 


S. D., Hot Springs—U. S. Veterans Bu- 
reau, Construction Div., Room 791, Arling- 
ton Bldg., Washington, D. C., will receive 
bids until August 4th for the construction 
of various buildings including an icemaking 
and refrigerating plant, boiler house, ete. 
for Battle Mountain Sanitarium here. 

Tenn., Jackson—Mobile & Ohio Railroad 
Co., Fullerton Bldg., St. Louis, Mo., 
awarded contract for the construction of 
unit No. 2 consisting of various shops in- 
cluding a 75 x 154 ft. boiler shop, 90 x 90 
ft. power house equipped with steam elec- 
tric plant to Dwight P. Robinson & Co., 
125 East 46th St., New York. Estimated 
cost $1,250,000. 

Tex., Brownsville —City, A. B. Cole, 
Mayor, plans an election to vote $100,000 
bonds for extensions to waterworks, sewer 
and electric systems. 

Tex., Edinburg—H. M. Grimes & Son., 
will, soon receive bids for the construction 
of an ice plant 20 ton capacity. Esti- 
mated cost $30,000. Private plans. 

Tex., El_ Paso—C. & A. C. DeGroff, will 
receive bids until July 1st for construc- 
tion of an 11 story hotel including steam 
heating system at Mill St. and Mesa Ave. 
Estimated cost $1,000,000. Trost & Trost, 
Two Republics Bldg., are architects. 

Tex., Harlingen—City voted $25,000 
bonds for improvements to waterworks 
system including pumping equipment, 
mains, ete. 

Tex., Houston—City, O. F. Holcombe, 
Mayor, will receive bids until July 13th 
for (a) 2 steam turbine driven centrifugal 
pumps, 15,000,000 g. p. . Capacity each, 
three 300 hp. watertube boilers, (b) 2 or 
more electrically driven pumps from 8 to 
15,000,000 g.p.d. capacity each, one elec- 
tric motor driven air compressor with 
switchboards, etc. J. C. MeVey, is city 
engineer. 

Tex., Lufkin—S. F. McDonald, Trinity, 
will build a 20-ton capacity ice plant here. 
Estimated cost $45,000. Engineer not an- 
nounced. ’ 

Va., Alexandria—Alexandria Lighting 
Co., 524 King St., plans addition to power 
plant including one new boiler, and a 5,000 
k.w. turbine, switchboard, ete. Day & 
Zimmerman, Inc., 1600 Walnut St., 
Philadelphia, Pa., are architects. 

Wis., Burkhardt—Willow River Power 
Co., A. Schultz, Pres., Hudson, awarded 
contract for the construction of a hydro- 
electric power plant including a dam on 
Willow River here to Siems, Helmers & 
Schaffner, Guardian Life Bldg., St. Paul. 
Estimated cost $40,000. 

Wis., Oshkosh—Segal Co., 607 South 
Main St., awarded contract for the con- 
struction of a 3 story cold storage plant 
to C. R. Meyer & Son, 50 State St. Esti- 
mated cost $45,000. Refrigeration system 
will be installed. 

Wis., Wausau—Kleinheinz Dairy Co., 
121 South 2nd St., awarded contract for 
the construction of a 2 story creamery to 
C. Hackbarth, 314 Bridge St. Estimated 
cost $50,000. Refrigeration system will be 
installed. 

Australia, Melbourne — State Electricity 
Comn,. of Victoria, 32 William St., will re- 
ceive bids until September 14th for four 
or alternatively seven 3,000 kva. trans- 
formers, single ph. 60 cycle oil insulated, 
self cooled, outdoor type, fitted with oil 
conservators, radio adjusters and spares. 

Australia, Melbourne—Victoria Govern- 
ment Railways will receive bids until July 
29th for 50 point detection transformers. 

Ont., Campbellford — Canadian Paper- 
board Co., is having preliminary plans pre- 
pared for the construction of a hydro- 
electric development including 1,000 hp. 40 
ft. head vertical turbine, vertical generator, 
powerhouse, pumps, ete. in connection with 
plant. Estimated cost $150,000. Kerry & 
Chace, Ltd., Confederation Life Bldg., 
Toronto, are engineers. 
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COCHRANE 


TRADE MARK REG. U.S. PAT. OFF. 


PRESSURE FILTERS 


For Clarifying Water for Schools, 
Public Institutions, Power Plants, 
Paper Mills, Hotels, Residences, 
Textile Mills, Scouring & Dyeing 
Establishments, etc., etc. 


















COCHRANI 





OCHRANE Filters clarify water by removing sus- 

pended matter, such as silt, coal dust and organic 
matter of vegetable or animal origin. The filtered Storage: 
water is delivered crystal clear and in general suitable — 
for all industrial work. Where the particles are too 
fine to be removed by simple straining or filtering, 
coagulation is provided for, as shown on the reverse 
page. 

Ask for catalog L-1231 
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Formerly Harrison Safety Boiler Works 


17th & CLEARFIELD STS., PHILADELPHIA 















‘‘Manufacturers of the Celebrated Cochrane Open Heaters”’ 
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For conditions generally prevailing in industrial plants, where the water must be 


pumped to the filter, pressure filters are preferable, but Cochrane filters are also 


supplied for 


Ask for special catalog L-1231. 


gravity operation. 





]) COCHRANE CORPORATION 





17TH & CLEARFIELD STS., PHILADELPHIA, PA. 


FORMERLY HARRISON SAFETY BOILER WORKS 


Representatives at Atlanta, Baltimore, Boston, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, El Paso, Hazleton, Pa., 


Phoenix, Pittsburgh, 


Houston, Indianapolis, Kansas City, Little Rock, Los Angeles, Memphis, Minneapolis, New Orleans, New York, Omaha, 


Portland, Richmond, Rochester, St. Louis, Salt Lake City, San Antonio, San Francisco, Seattle, Syracuse, Washington, D. C., Toronto, 


London:—Norman Engineering Company, 23 Budge Row 


Montreal, Halifax, Vancouver. 
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40 Beaumont Copper Steel Ash Hoppers 
177 Beaumont “Underdry” Ash Gates 
402 Beaumont Gates for coal, coke, 
soot, etc. 

“sold in the first 5 months of 1925” 


And some of the 1925 contracts include: 










Manchester Traction & Light Co. Mystic Iron Works 

Illinois Power Co. Philadelphia Electric Co. 
Penn Central Light & Power Co. Carnegie Steel Co. 

Hope Natural Gas Co. City of Rocky Mount, N. C. 
Ohio Boxboard Co. Erie County Electric Co. 
Dow Chemical Co. Univ. of North Dakota 
Pennsylvania Gas Co. Dodge Brothers 

N. C. Electric Power Co. Foundation Company 


Send for Catalog No. 77—it tells the story 
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GROUT IN AFTER RAIL 





tt reered 7 


322 Arch Street, Philadelphia 


Branch Offices: 


























CHICAGS. 26.000 1603 Monadnock Block PITTSBURGH. .1301 Peoples Bank Bldg. isso iavcarnlacotecssnsecemunes 12 Pearl St. 
a rae 709 Kresge Bldg. CEE VELAME . «20600 2100 Keith Bldg. HAZELTON, PA...:.: Markle Bank Bldg. 
4 rere 30 Church St. MINNEAPOLIS. ...800 La Salle Ave., S. TORONTO...... Bank of Hamilton Bldg. 











Poe eee 101 Marietta St. DENVER. .538 U. S. National Bank Bldg. MONTREAL. ..... Canada Cement Bldg. 
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A “Just as Good” 
costs a dealer less 


but How About You? 










You Value Your Eyes—Save Them From Splintered Glass 


by using on your boilers 


SONDERGLASS 


“The Unbreakable Gauge Glass’’ 
Scientifically made—two 
different expansibility 
Draft resisting tube. 
For dark places use the Reflecting Type. 


Semi-Metallic substances 


t 7 P 
safety! Send direct or ask us 


for your nearest agent. 


A. W. Chesterton Co., 


64 India St. 


of 


in one clear Pressure and Cold 


Its back of 
Red and White enamel magnifies the water line— adding 


Boston, Mass. 


























RESERVE ENGINE 


NSURE yourself against interrupted service when your 











regular power fails. Power “shutdowns” are ex- 
tremely costly—yet they can be eliminated by installing 
an ever-ready FOOS RESERVE ENGINE in your plant. This 
FOOS is specifically designed for reserve, stand-by and peak 
load service. It is not a “made-over’’ or ‘‘adapted’’ unit, but a 
power plant vrimarily designed = for 


emergency service—and 


built right for the work it has to do. 


Write for Bulletin P-703 and complete details. 


The FOOS GAS ENGINE CO., Springfield, Ohio 
For 38 years, manufacturers of high-quality internal 
combustion engines exclusively. Types for all gas 
and liquid fuels—sizes up to 750 hp. 
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Unaflow 
Corliss 
Single Valve 


HARRISBURG 
ENGINES 


All Makes of Engines 


Converted to Unaflow 
Send for Bulletin 


Harrisburg Foundry & Machine Works 
Harrisburg, Pa. 








POWER PLANT REPAIRS 
Portable Tools and Expert Repair Crews 
Always Ready Day or Night 


Prompt—Efficient—Reliable 
Wire, telephone or write 


H. B. UNDERWOOD CORPORATION 


Established 1870 


1015-1025 Hamilton Street, Phila., Pa. 














NORDBERG 


Uniflow Engines -Corliss Engines: Diesel Engines 
Steam and Electric Hoists 
Condensers: Compressors - Special Machinery 


Main! NEBBBERG MANUFACTURING CO 











me Laval Steam Turbine Co. 


Trenton ,.N.J. 





Steam Turbines, for all speed and steam conditions 
Catalog D40 

Double Helical Speed Reducing Gears. Catalog G40 
Centrifugal Pumps, for all capacities. Catalog B40. 
Centrifugal Blowers and Compressors. Catalog F40 
Worm Reduction Gears. Catalog R40. 

Tpenee Couptings. Catalog K40. 

Water Wheels. atalor T40. 





TROY ENGINES 


are designed and built for heavy 
duty in driving stokers, fans, pumps 
and generators. Entirely enclosed. 
Automatie lubrication. 
to 200 brake horsepower. 
catalog. 


Troy Engine & Machine Co. 
Troy, Penna. 
118 N. Ohio St., Chicago, TI. 


/ 
Onty* 
STEAMENGINES/ 


Capacities 
Write for 
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~ MOORE 


STEAM TURBINES 
CENTRIFUGAL PUMPS 


JToore STEAM TURBINE CORPORATION 


Wellsville. N.Y 
“BEST AT EVERY TURN’ 


net 
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Generate your power at less than 1 cent 
per k.w.h. with the Mianus Diesel En- 
gine, 74% to 125 B.H.P 
Mianus Diesel Engine Co. 
General Office, 
165 Broadway, N. Y. 
BRANCHES: 
New York Boston, Mass. Baltimore, Md. 
Los Angeles, Cal. Norfolk, Va. 


AN 


VAN 


ENGINES 
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Asheville’s Dam 


500,000 Cubic Yards of Earth 


is being sluiced by two Sterling 4 
cylinder 150 H.P. engines, mounted on 
a barge, running 1400 revolutions on 
Allis-Chalmers centrifugal pumps. 






A practical demonstration of 
High Duty 





Sterling 
Internal 


e The need of a water supply, a mountain stream, the vision 


Engines of an informed engineer, and the only engine of its kind, 


is transferring this rough terrain into a lake and reservoir. 


Charles E. Waddell ¢& Co., Ashville, N. C., Engineers. 





STERLING ENGINE CO., Dept. C-1 


High Duty Gasoline Engines 
Up to 1000 H.P. at 1200 revolutions. 


Buffalo, N. Y., U.S. A. 







TTT TTT 








Now Available 
For Prompt Delivery 


KRUPP DIESEL ENGINES 


Refrigerating 


and Ice Making 





= Machinery 
: 45 to 4000 B.H.P. ; 
= American-Krupp System Diesel Engine Co. Corliss 
3 165 Broadway, New York : Engines 








Poppet Valve 
engines 








Ce 


Vilter Tandem Compound Poppet Valve Engine 
direct connected to Ammonia Compressor. 





S28 » aes 
ENGINES 
eS ae oe 





SU ee 


Single Valve Non-Releasing Corliss, Poppet Valve. The Vilter Manufacturing Co. 
Uniflow—Sizes 100 to 1600 I.H.P. = , ~ ae VW: . : 
Chicas Besitan 2 Uersanis Ca. Din, Mite 854-894 Clinton St., Milwaukee, Wisconsin 
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MME 


ICE MAKING AND 


YORK 


TUE 


“ENGINES 


*. THE LOMBARD GOVERNOR CO. ASHLAND MASS. . 


nn Tu nnn Mitiihhhn 



















Over 600in Service 





UNIVERSAL UNAFLOW 


ENGINES 


Diesel builders since 1898 








TATTLE 
—7 


See full page ad Ist issue of month 
Busch ~Suizer Bros-Diesel Engine Co | SKINNER ENGINE CO. ERIE, PA. 
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Turbine or Engine Speeds 
always under perfect control 


Be certain this is the case to insure safety and to im- 
prove your voltage regulation. Be certain that all steam 
driven units in your plant are fitted with 


PICKERING GOVERNORS 


Absolutely Dependable. 
Close Speed Regulation. 
Adjustable Speed Range. 
Automatic Safety Stop. 


Consult our Engineering Department before 
ordering. Write today for Bulletin No. 12 


Tue PICKERING GoveRNOoR Co. 
PorTLAND, Conn., U. S. A. 
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ERIE CITY 


Water Tube Boilers 
Pulverized Coal Equipment 
Tanks 





Write for Bulletins 





Erie City Iron Works, Erie, Pa. 

















UOC 


Champion RIVETS 


We read from time to time in 
the news items: “So many thou- 
sand freight cars out of repair.” 






Victor 
Brand 
What is the answer? 


Inferior rivets—poor workman- 
ship! 

Carelessly driven rivets! 
Cross section a joint and see if 


we are mistaken. 


THE CHAMPION RIVET CO. 
Cleveland, Ohio 

















The Casey- 
Hedges Co. 


Chattanooga, Tenn. 


Water Tube 
Boilers 


Semi-Inclined, 
Vertical, 
Horizontal, 
Cross Drum Types 


Branches 
Chicago 
New York 
New Orleans 
Memphis 
Birmingham 
Philadelphia 
San Francisco 
Havana 











Hie 
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22,000 R.P.M. 


is not unusual for a Ridgway Blower 
SEE OUR PAGE JUNE 2 


RIDGWAY ESSE st: 


RIDGWAY, Pf: 








All Steel Sectional Water Tube Boilers 


A design and construction that has proved its high efficiency under all steaming 


conditions. Also builders of horizontal and vertical Unaflow Engines and all 


types of Centrifugal Pumps. Write for Catalog. 


Kingsford Foundry & Machine Works, Oswego, N. Y. 











ENGINE Co, 
Me 


ONNELLY 


OILER. COMPANY Cleveland, Ohio 


Vertical Four Drum and Horizontal Cross Drum Water Tube Boilers 
In units of from 200 to 3000 hp. and for pressures up to 400 Ibs. 
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WATER TUBE BOILERS 


SECTIONAL 


ALL STEEL 


Springfield Boiler Co, 
Springfield, Ill. 





























Coatesville Boiler Works 


Manufacturers of 


Boilers, Steel Tanks and Special 
Steel Plate Construction 


30 Church St., New York, N. Y. 
Packard Building, Philadelphia, Pa 
141 Milk St., Boston, Mass. 


WORKS: 
Coatesville, Pa. 


Sales 


Offices: 








Established 
1897 


BOILER “SETTINGS 


GEO. NAISMITH & SON 


We contracted for and built brick settings of largest power boilers in the world 


Liberty National Bank Bldg. 
PITTSBURGH, PA. 
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Horizontal Cross Drum Boiler 
Vertical Water Tube Boiler 


- > | Steam Boilers 
iain \ | Ask For Bulletins Describing in Detail. Sent Free 
" 





ee 











: Horizontal Tubuler Boiler 

| THE WICKES BOILER CO. 
| Saginaw, Michigan 

VW VN Y SALES OFFICES: 


























detroit, 1116 Penobscot Bldg. New York, 501 Fifth Ave. 
Man Stands Erect Cleaning Chicago, 76 West Monroe St. Pittsburgh, 1218 Empire Bldg. 


Seattle, 736 Henry Bldg. One Joint Header Boiler 











PUT HL 


THE BABCOCK & WILCOX COMPANY 


85 Liserty StREET, New York 
Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 


of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


Boston, 49 Federal Street Detroit, Ford Building 

PHILADELPHIA, Packard Building NEw ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building Houston, TEXAS, 1011-13 Electric Building 
CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 


Cuicaco, Marquette Building SaLT LAKE Ciry, 405-6 Kearns Building 
CINCINNATI, Traction Building 











- San Francisco, Sheldon Buildin 
ATLANTA, Candler Building WORKS Los ANGELES, 404-6 Central Building 
PHOENIX, ARIZ., Heard Building Bayonne, N. J. SEATTLE, L. C. Smith Building 
DaLuas, TEX., 2001 Magnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 
HONOLULU, H. T., Castle & Cooke Building SAN JUAN, Porto Rico, Royal Bank Building 
PORTLAND, ORE., 805 Gasco Building 


SUOUACECHONCLGOOEONDUDOSOORAUORSRDEUEDE OU SESOTERERUDEREETEUESEDEDE DEELEY 
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: | N I QO N Power, Durability, Safety 


High Operating Efficiency 
Water Tube Boilers Low Operating Costs 


IGH overload capacity coupled with quick steam- KEELER BOILERS 
ing factors enable Union Water Tube Boilers to 


cope with peak demands, 














; . a ba casas a. 
The simplicity of their construction assures easy cleaning. Never An Explosion 60 Years’ Building Boilers 
Tube scaling is minimized, due to the self-contained feed Water Tube—Tubular—Double Duty—Cross Drum 


water purifier. 


. Bulletin with Dimension Data on Request 
The new catalog gives full details. : : 


E. KEELER COMPANY 
UNION IRON WORKS WILLIAMSPORT, PENNA. 


1500 Cascade St., Erie, Pa. BRANCHES: 
Established 1890 New York Philadelphia Chicago Boston Pittsburgh Syracuse 




















MieciciaiisMile Miaicdlien FORGED STEEL SECTIONAL HEADER 
Shown by Water Tube Boilers 
BADENHAUSEN (Pat') onrseat eee 
*"Water-Cooled Furnace Walls The Walsh & Weidner Boiler Co. 
| BADENHAUSEN CORPORATION New York peg cy — San Francisco 
= General Office: : New Orleans Gree nville, 8. C. Havana, Cuba 
= 1011 Chestnut St., Philadelphia, Pa. Memphis Shanghai, China 







































LADLE 
2) E LAN 4 ue P Sizes 

gad nd | Smokeless 29 H.P. to 
faye) I ers - "Wooden, Dest eating Boilers 210 H.P. = 
a gh-grade Construction as = 
ac) nM KS : Catalog on Request 7 = 
Plates Newburgh Steam Boiler Wks. The Stanwood Corporation = 
P. DELANY & CO. Cincinnati, Ohio z 
Newburgh, N. Y. Successor to THE HOUSTON STANWOOD & GAMBLE CO. 3 
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A Former President of 
The American Society of 


Mechanical Engineers 
says: 


“If you get superheat in any way that does not 
reduce the combined boiler and superheat efficiency 
below that of a saturated steam boiler the superheat 
will be all to the good as to getting economy. The 
first few degrees that you may get are worth more 
than the others, because it helps out by eliminating 
the wastes of drips. The presence of 1°% of moisture 
in the steam used by a steam turbine decreases the 
economy by 2,7, which shows the necessity of elimi- 
nating drip water in this class of work.****As I 
have already stated, the greatest gain, especially 
when actual plant conditions are considered is in 
the first few degrees of superheat.”’ 


This means that every boiler which delivers wet 
steam is a money loser, so why buy that kind 
now? 


The Kidwell Two-Flow Ring-Circuit Boiler de- 
livers steam which is 


SUPERHEATED 
25 to 50 Degrees! 


And this is CLEAN STEAM, also! 


This feature alone insures a saving of from 7 to 
10 per cent over ANY wet-steam boiler. 


The Kidwell boiler has other advantages equally 
as important as production of superheat. 


For full information send for our book 


“THE KIDWELL TWO-FLOW 
RING-CIRCUIT BOILER” 


which contains 268 pages packed with real in- 
formation about boilers, much of which has never 
previously appeared in print. 


IT’S FREE! 


Whenfwriting sign your name clearly (or better, 
print it below your signature), name the concern 


you are with, state your position in it, and give 
full mail address. 


KIDWELL BOILER CO. 


Main Offices: 
288 East Water St., Milwaukee, Wis. 


Branches: 

1553 West Madison St., Chicago, IIl. 
1507 Arch St., Philadelphia, Penna. 
2528 University Ave., St. Paul, Minn. 
141 Second Street, San Francisco, Calif. 
Canadian Licensees: 


Vickers & Combustion Engineering, Ltd. 
Bank of Hamilton Bldg., Toronto, Ont. 








Samuel Smith & Son 


BOILERS 


SINCE 1844 








S. S. & S. Co. Boilers are built to meet the requirements of 
the most exacting code, but first of all they are built to meet 
the requirements of the most exacting service. 


Samuel Smith & Son Co., 
30 Railroad Avenue 
Paterson, N. J. 

















WATER TUBE BOILERS— 
ALL TYPES, SIZES, PRESSURES 


HeineRovilerfompany 


ST. LOUIS, U. S. A. 
Boiler Manufacturers for 42 Years 


é 


























For medium and ‘high pressures 


—— suitable for large power plants. Steel 

construction throughout. Straight tubes. All hand- 

holes elliptical, their covers internal and removable 

through their own openings. Unrestricted circulation, 

permitting forcing of fires with safety and economy. 
Send for bulletins on performance 


EDGE MOOR IRON COMPANY Edge Moor, Delaware 


EDGE M@or_ 


_aler' lube DDOILE 


re rere: Om y Ff 
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Dryer Tubes for Better Boilers— S 


A boiler is no better than its tubes. Which means the better the 
tubes the better the boilers. 


More than 35 years’ experience is embodied in our charcoal iron 
tubes and lap-welded steel tubes. Our service is always ready to serve. 


Send us your requirements. 
TYLER TUBE & PIPE CO., Washington, Penn. 


Warehouse Stocks 
A. = Castle & Co., Chicago, 



















A. NL Castle & Co. of Wash- 
ington, Seattle, Washington. 

A. M. Castle & Co., San Fran- 
cisco, Calif, 

—s Peter Co., Brooklyn, 


BOILER 
TUBES 


Johnson-Peter Co., Pittsburgh, 
Pa 





an Pipe & Pie Bend- 
ing Co. 


of Texas, Houston, 
Texas Sf 























In boilers of any 
type the test of D EK AN The Babcock & Wilcox Tube Co 


by ° } UNIVERSAL (Pittsburgh Seamless Tube Co.) 
re LE 
en aS TUBE CLEANER Manufacturers of 








Maa 
The Wm. B. Pierce Co., Franklin Bldg., Buffalo. N. Y. 











For Stationary, Locomotive and 
Marine Boilers 


SSS Ee ae 


CLEANER: 





For over twenty years, the Company’s 
for all sizes and types of boiler tubes mills have been making high grade tubes for 
Liberty Mfg. Company Babcock & Wilcox boilers. The same 


435 Grant Sen Pittsburgh, Pa. 
5 WALA ae SS a ee DOS CSE 


racratinne 5 


careful selection of raw materials, close 
supervision of manufacture and rigid final 
inspection are followed whether the tubes 
WATER are made for Babcock & Wilcox boilers or 
KROESCHELL mt BOILERS 


TUBE for any other purpose. 
Large Storage Capacity 


Rapid Steaming Properties Works and General Offices, BEAVER FALLS, PA. 
BRUNSWICK-KROESCHELL COMPANY : : New York, 85 Liberty St 





Saye 











Chicago, Marquette Bldg. 
Power and Heating Boilers Refrigerating & Ice Making Machines, Pittsburgh, Farmers Deposit Bldg. Philadelphia, Packard Bldg. 
CHICAGO, ILL. NEW BRUNSWICK, N. J. Boston, 49 Federal Street Cleveland, Guardian Bldg. 
4203-B Diversey Ave. 262 Jersey Ave. 




















Clean Tubes—Mean Lower Coal Bills 


You cannot maintain maximum 


a heat transmission in your boil. 


5 
ers if the tubes are coated with 
soot. Keep them clean and save coal by using the 





LIVILALEUALELOUACUEETOTe TNA AASALALAE OOOO: 


TORNADO & BOILER TUBE CLEANER 


Blows out every grain of soot by dry air, using just enough steam to get a continuous strong blast 
cleaner is more efficient than the use of a scraper and brush. 


This 
It is light and easily handled. Sent on trial. 


THE PAUL B. HUYETTE CO., Inc., Philadelphia, Pa. 


i Branch Office, 149 Broadway, New York 
UFUTNA Aran sanans naan svaguanesnanynyysyy 





5 So. 18th Street, Suite 25 
wit 





DU 
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Patterson-Berryman 
Feed Water Heaters 
and Purifiers 


will heat the feed water from 40 Deg. 
F. to from 200 to 212 Deg. F. and 
remove all impurities. 








They will save from 10 to 15 per cent on your coal 
bill by recovering a large part of the heat now being 
They reduce fuel cost, increase the wasted up your stack. 


steaming capacities and life of the 
boilers and show the highest water Get all the facts. 


Millions of boiler horsepower to prove this saving. 


heating efficiency. 60 days’ trial. 


Patterson-Kelley Co. STHE GREEN| FUEL ECONOMIZER' 


100 Park Ave., New York [BEACON ONNGY. i 
































Steam Separators Junior Feed Water Heaters 
Always Air Separators Cast Iron Exhaust Heads 
on the job Oil Separators All Service Feed Water 


TE 


Steam Traps (High Pressure 


Heaters 
Bucket, Low Pressure Float 


TTR bd 


VIGILANT Feed Water 
Regulators, by maintaining 
the water level at middle 
gauge, preclude the danger 
of boiler explasions due to 
low water, or cylinder flood- 
ing due to high water. 


Return, Lifting and Vacuum} Water Level Control Valves 
Other Swartwout Products: 
Rotary Ball Bearing Ventilators. Industrial Ovens, alltypes. 


THE SWARTWOUT COMPANY, Cleveland, Ohio 
General Offices: 18519 Euclid Ave. :: Factories: chedeet. Ohio--Orrville, Ohio 





POTTTTTMITIM THLE Pee LELEEE LEE PeU Trent ty 


Write for further details. 
The Chaplin-Fulton 
Mfg. Co. 


28-34 Penn Avenue 
Pittsburgh, Penna. 


Also Manufacturers of the 
Fulton Pump Governor 


PO 





Swartwout 





Steam Specialties 














INSTALLATIONS 1922-23 Converted or Replaced 

On 30 Capital and Major Ships Multicoil, Return Bend, U Tube and 
Now Projected for all U. S. N. Ships Navy Type Submerged Tube Plants. 

Capacity doubled—Savings large—Product more pure. Let your evaporators be converted 

for similar results in either High or Low Heat Level operation by the Lillie way. 


Sugar Apparatus Manufacturing Co., 


Multiple Film Evaporators 1006 Land Title Bldg., Philadelphia, Pa. 














LIME BARIUM-CARBONATE 


WATER SOFTENERS 
for INDUSTRIAL PURPOSES 
Engineers in Water Purification 


REISERT 


(AUTOMATIC WATER PURIFYING COMPANY) 


23 East 26th Street, New York, N. Y¥. 











MAGIC rrezenvarve 


“The Pioneer Boiler Treatment” 
Positively removes and prevents scale, 
stops leaks, pitting and corrosion 
GARRATT-CALLAHAN CO. 

San Francisco Chicago New York 
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reduce fuel costs by making improve engine, turbine aad 

use of waste exhaust gases to boiler economy by enabling 

preheat the boiler feed. a@ given amount of steam to 

Patented construction proven do more work. Over 10,000 

by 20 years of service. installations in stationary 
power plants. 


POWER SPECIALTY CO. "kan: ey er 111 Drscieen. NEW YORK 


Los Angeles, London, Eng. 








The Fulton Foundry & Machine Co. 


ENGINEERS - FOUNDERS - MACHINISTS 








Cleveland veer 7311 Morgan Avenue a Ohio 


Feed Water Heaters - - Separators . Exhaust Heads 
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BOILER TUBES MUST BE CLEAN 
For 


Efficiency—Power—Low Fuel Costs 


ROTO TUBE CLEANERS 


Direct inquiries to 


qne Rote Con 


HARTFORD, CONN. 








Every Boiler Tube 
Swept Clean of Soot— 


With the Front Doors 
Closed and Full Steam 








Webster Bldg., DuBois, Penna. 


Soot Cleaners For All Types 


of Water Tube and Return Tubular Boilers, 
Super-Heaters and Economizers. 


TT LLL 





TUDE eee ee 


Production Going On 
: SULDOUELUEEUUEDUEEOCEUOEEOEEUOSD US UELLOAOEEUOOUSOTONTUOEOOGEOOSOUEOOEEOOCUOOOOOSONEOUOEOORSOUSOOSOOSUOSOOOOUUEOOEOOONOUEOUEDOODONEOOOOUOUSUEDOOCUOEOOUOOOOENN S 


WATER SOFTENERS 


Hot—-Cold—Intermittent—Zeolite 


Complete: Engineering: Service 


GRAVER Onbontion 


3100 Todd Avenue, East Chicago; Indiana 











©) 


“Better Than Specified” 
CONDENSERS EXPANSION JOINTS HEATERS 
Surface—Low Level Jet Crosshead-Guided and Bleeder; high and low ‘pres 
—Barometric—Distilling. Internally-Guided. i 


sure, Boiler Feed; Chemical; 
COOLERS DE-AERATORS Hot’ Water System; Oil: NATIONAL Soot Blowers 
For oil, water and all EVAPORATORS Storage; Sugar Juice. 


liquids. HEAT EXCHANGERS STRAINERS Designed for he boilers in which they are installed. A master 





ROSS HEATER & MFG. CO.. INC. Onaae hee service type valve placed at a convenient point controls the steam flow through 





- ¥. the nozzles hh in front of every_tube in the boiler. Simple, 
easy and absolutely clean to operate. No juggling with a scaldingly, 





TTT 


hot steam lance. No heavy labor. No dust or burns. Firemen 


never shirk cleaning in the National way. 

You need not be told what clean boiler tubes can save in fuel 

WATER SOFTENING AND FILTRATION The thing to oo is . Pte eam tubes by inetelling the Hattonai 
Upward Flow Zeolite Softeners Pressure Sand Filters 


s Soot Blower on every boiler. A 30 days’ free trial will prove that 
Lime Soda Softeners FFF Boiler Water Treatments you can run your boilers at a material saving. 
Write for Bulletins 


Furnished for return tubular, Scotch Marine and Economic boilers. 
P IGE @ >JONES CHEMIC A I Co Ing Bulletin on request. 


General Sales Office-Clechnical Dept.€? Works: HAMMOND-INDIANA National Flue Cleaner Company, Inc. 
Oxecutive Offices:248 FULTON ST- NEW YORK: Offices in Principal Cities Groveville, N. J. 


TT 
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Sclenere Filters 


Iron and Oil Removal Apparatus-Filtration 
Equipment-Water Gmditionin g Apparatus 
of every description 

The 


ermutit Comp 


440 Fourth Ave ag 


all times 


Unfailing draft at 
with the 


TurbineBlower Ino 


The Original -The Standard 
1904 6ince 1905 


Sufficient draft, despite bad weather 
conditions or poor coal, capable of 
handling the peak even with the heav- 
iest of flres—that kind of draft means 
Steady steam supply and satisfied fire- 
men. Labor turn-over is a minimum 
where Wing Blowers are used. It will 
be worth your while asking for 


The Wing Blower Book 


LaJWing Mff.Co. 


9th Ave. & 13th St., New York 





4MES eo1ceRABILITY 














PURIFICATION SYSTEM 

SOFTENING & FILTRATION 
FOR BOILER FEED ANO 
ALL INDUSTRIAL USES 





SOOUUULEEREAATEUEEEUUAUEEEEUEREEETUAEEEEUAADEEEECUEEEAU TO EEEREUTEEEEU UE EERORTOTEEEOUOOTEREOOTEOOEUOOEOREOAEOOEEOSOODEUAUTEEEEEUADEEEEOOEEUEOUOTEEOO OP EOEET DEAE 


Forced or Natural Draft 
ILLINOIS STOKER CO. 
104 W. 7th St., Alton, Il, 
Chgo.: Ernest E. Lee Co., 7” Ss. 
Dearborn St.; Kans. City; F. 
Pritchard & Co., Reliance Bldg: 
New York: H. G. Meissner, 141 

Broadway; Minneapolis: W. 
Nevins Co., 120-122 S. Ninth St.; 
Denver: A. B. Kennedy, 1265 


With Dampered AIR CONTROL 








wn 
oO 
) 
° 
i=] 
tt 
= 
= 
° 
~~ 
2 
oR 
iv) 
> 
a. 
_ 
i) 
> 
a 
o 
3 
oc] 
5 
- 
= 
® 
* 
oo 
= 
@ 
Lom 
LT 








Anteoustallad a 
530 Fourth Avenue Pittsburgh, Pa. 


“The worlds @. Stoker” 


A %-hp. Motor Drives It. Hook it to a lamp socket. 
CoKal Stoker Corp., 343 E. Ohio St., Chicago 





O 














Sturtevant Fuel Economizers 
Sturtevant Fuel Economizers, by heating the 
boiler feed water, utilize the heat which is or- 
dinarily wasted up the stack. In many public 
utility, and industrial plants throughout’ the 
country Sturtevant Economizers have proved a 


—¢HYDE PARK, 
118 BOSTON, MASS. 


great investment. 








No Thermostatic Lag in Feeding 


The inflow of feed water is controlled directly from the water 
level without lag by the 


STETS BOILER FEED CONTROLLER 


An open counterbalanced float controls the water flow through a 
frictionless double V-port feed valve. _Unexcelled in sensitive- 
ness. Simple and heavy construction. Write. 


The Williams Gauge Company 
1620 Pennsylvania Ave., N. S., Pittsburgh, Pa. 











RICAN 
RING CRUSHER 


Produces even sized product, resulting 
in uniform combustion and easier con- 
trol. Results check! 


American Pulverizer Co., St. Louis, Mo. 
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PITTSBURGH COAL co 


(CHAMPION STI STEAM COAL | 
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The Symbat J Gul Bunning Success 
E Wn OIL BURNERS and 







OIL BURNING EQUIPMENT 
NATIONAL AIROIL BURNER CO. 


902 Thompson Street, Philadelphia, Pa 


in 


THe 





Semi-Bituminous Coal 
Cleaned by the 
neumo-Gravity” 
Process 
PEALE, PEACOCK & KERR 


One Broadway, New York 
North American Bldg., Philadelphia, Pa. 
Operating Offices: St. Benedict, Pa., Cambria County 


Uniformly 


“— 
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Fuller-Lehigh System 
PULVERIZED COAL 


Insures the maximum fuel burning economy, Icnger 
life to furnace and reduced labor cost. Bulletin 900-B. 


Fuller-Lehigh Co. 


Fullerton, Pa. 
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“S” TYPE 


TRAVELING GRATE 


STOKERS 


Prove highly economical 
for small boiler plants 


When you can get more steam, with less coal, 
Rear view grates re Of a grade 90 cents a ton cheaper, with 
moved, showing rigid ° ° 
hones omaadiiee. automatic stokers, you will abandon hand- 
firing for good. In other words, when you 


place a United “S’’ Type Stoker under that 
hand-fired boiler. 


WORKS: LA PORTE, IND. 
E. H. Bull & Co., Western Agents, 25 E. Jackson Blvd., Chi 
Thomas M. Gardner, 814 E. 23rd St., felines a 
Des Moines Engineering & Sales Co., 412 Crocker Bldg., Des Moines 
Pittsburgh Machine Products Co., Oliver Bldg., Pittsburgh 













“S"” Type Stokers are 
' built for boilers as low 
as 80 hp. grate area as 
smallas 21 sq.ft. ““Hand- 
fired size’’ boilers can 
now have advantage of 
automatic stoker. 

















PT 
1 


Marion Hand Fired Stokers 


openings which will not permit the loss of live coals or es 


Non-interlocking teeth of special design present very small 
unburned fuel. Nothing but fine ash can drop through 
into the ash pit. 


Movement of the fuel bed is positive and continuous 
from step to step over the grate toward the dumping 


) Of of 0) ST 1) Sis OD DO OT 0) 29 2) J 
HAND OPERATED 





EOUVOUUERTOVERAOECUEU UNCC eeeeaeEeAND 





plate. Every bit of energy from the coal is extracted GIBBY STOKERS will burn all grades of fuel. 
le dele cocnessieal clean unethed of Seleg. High efficiency —low maintenance — less _ labor. 
Marion Machine Foundry & Supply Co. Write for name of plant using your kind of fuel. 


Marion, Indiana 


The results obtained burning low grade screenings on NATIONAL STOKERS 
LACLEDE can: STOKER y. = 
COMMAND YOUR ATTENTION NATIONAL ARC HES 








Gibby Engineering Company 
96 Condor St. 
East Boston, Mass. 


" MITTEE CECE CCCP 
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TTT MULL MELLEL 











Write for Particulars wy fone M. A. HOFFT CO. 
‘ 8 ashi 1@., 5 

LACLEDE STOKER CO., 4438 Hunt Ave., St. Louis, Mo. = MN ee. ee aoe 

cial in 
s Hand Stoker Semi-Mechanical Stoker 
= Hand Stoker (Heavy Duty) Mechanical Stoker dv Or t i 
= A Stoker for Every Boiler C 
: ER St Seo See Se Lin FORC 4 neon hengpete stoker with 
= improved features you should know about. Send 
: ELYNN & EMRICH COMPANY for Bulletin 11 to Rosedale Foundry & Machine 
= STOKERS 305 North Holliday Street Co., Columbus and Preble Ave.’s Pittsburgh, Pa. 
= Baltimore, Maryland i . 
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For Higher Combustion 
Economy— 


The fuel shortage and rising coal prices 
make it imperative that every pound of 
coal should net you the maximum possible 
amount of steam. 


Correct draft control is the short cut to 


greater fuel economy. 

Mason Hydraulic Damper Regulators will 
automatically control the air supply to your 
fires and at the same time will keep the 
steam pressure constant. 


Double Acting—positive 
by water pressure. in both directions. 
with 2% in., 3 in., 4 in. and 5 
oper: ating eylinder. 


MASON 
Hydraulic 
Damper 
Regulators 


movement and actuated 
Equipped 
in, diameter 
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CHIMNEYS 


RADIAL BRICK CONCRETE 


BOILER SETTINGS 
COMPLETE POWER PLANTS 


THE RUST ENGINEERING CO. 
ENGINEERS--CONSTRUCTORS 


312 ROSS STREET, PITTSBURGH, PA. 
NEW YORK -- WASHINGTON -- BIRMINGHAM 

















DOCUUNET TNT 








CUSTODIS CHIMNEYS 


Alphons Custodis Chimney Construction Co. 
95 Nassau Street, New York 
Marquette Bldg., Chicago 
Perforated Radial Brick Chimneys 


BUILDERS OF THE TALLEST 
AND LARGEST CHIMNEYS IN THE WORLD 


Anaconda Copper Mining Co., Anaconda, Mont., 
Height 585 ft. above grade. Top diam. 60 ft. 
Chimneys of all sizes, for all purposes, for boilers, 
furnaces, chemical plants, destructors, ete. Experts 
in repairing chimneys. Lightning rods installed and 


repaired. Specifications, plans, 


designs and data fur- 
nished free upon request. 





Send for free booklet P4 ‘‘How to Determine The 
Proper Size of Chimney.”’ and “‘A Treatise on Calcula- 
4 tion of Stresses in Brick Chimneys.” 
ATLANTA DALLAS RICHMOND 
Mason Regulator Co. BALTIMORE MILWAUKEE | . LOUIS 
BOSTON MINNEAPOL SEATTLE 
eng , ~ ateeatas ere ee ae = a. 
EVELAN -ITTSBURG A 
Boston, Mass. DETROIT PORTLAND, ORB. VANCOUVER 


TITTLE 








HAGAN CORPORATION 


Combustion and Chemical Engineers 


Specialists in Combustion Control 
and Boiler Water Conditioning 


Bowman Bldg., 3rd & Ross Sts., PITTSBURGH, PA. 





SOUL 





American Chimney Corp. 


jMain Office, 147 Fourth Ave., New York 
BRANCHES: 


Philadelphia Bosten Cleveland Detroit 


Brick Chimneys--Boiler Settings 


give lasting service under severe operating 
conditions. Designed and built by men with 
long experience. 





TULL 








HOW DEN-LJUNGSTROM 
Air Preheater 


returns 70 per cent of the heat in the chim- 
ney gases to the boilers. Reduces steam 
cost. Write for Bulletin. 
JAMES HOWDEN & COMPANY 
OF AMERICA, INC, 
Main Glee: 25 Broadway, Ne w York City. 


Works: Wellsville. 
MTT TTT 
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UTTER CELLU 
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Bete SE wage 6 (ompany Inc. 


oiler Aimneys 
Se. ue New York 
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The Mercury U-Tube Principle 


as applied to automatic boiler regulation in the 


Cas CE Cl 


results in permanent gradual operation to maintain the correct 
ratio of air to fuel in accordance with the steam demand. 
CARRICK ENGINEERING CO, 
538 So. Clark St., CHICAGO 











DU 


THERMIX AIR PREHEATER 


Plate Type 
PRAT-DANIEL STACKS 


Convergent—Divergent 


PRAT-DANIEL CORPORATION 
101 PARK AVENUE, NEW YORK CITY 











SMOOT CONTROL 


complete system—for machine regulation of 


any number ol 
Galen from one central point. 


Many prominent installations. 


Smoot Engineering Corporation 
136 Liberty St., New York City 
Leaders in Modern Combustion Control 

mm 











PROTECT YOUR CRUSHER 


Keep Out Tramp Iron with a 


High Duty Magnetic Pulley 


Valuable Booklet sent free on request. 


MAGNETIC MANUFACTURING CO. 
273 23rd Ave., Milwaukee, Wis. 





TEs 
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Will Lower Steam Cost— Wherever 
Fuel Oil is available— 


There are savings in steam cost to be made. 
greatest advantages where the boilers are equipped with the 





Designed to meet the individual needs of the plant, to operate either on natural or 
forced draft or both. 
control to meet load requirements without varying oil pump pressure. 
No cutter or 
results from fuel oil. 


Ask our engineering department to solve your combustion problem. 


Morse Dry Dock & Repair Co., Brooklyn, New York 


Oil burning will yield its 


Ideal atomization. Correct mixture of fuel and air. Simple 


Solid flaming 


stratified flame. Let us tell you how to get the maximum 


Write for new catalog P now. 














Steady Steam Pressure 


versus 
Fluctuating Steam Pressure 
As Developed on a 
W. H. Gahagan Dredge 





Coen Oil Burners 


effect radical savings and 
efficiency 


Send for Bulletin “M’’ 
COEN COMPANY, Inc. 


112 Market St., San Francisco 
50 Church St., New York 















YASH GATES 
HOPPERS & 
SLUICEWAYS 





Over 2,000,000 B.H.P. Now Installed 





The Baker-Dunbar Company 
Cleveland, Ohio 








THE MERCON REGULATOR 


MERcury CONitkou Principle of Regulation A pplied to 
Differential Type Regulator for Steam or Motor Driven 
Boiler Feed Pumps 
Constant Flow Regulator for Individual Boiler Control 
Constant Pressure Reducing Valve Back Pressure Regulator 


D. H. SKEEN & COMPANY, Chicago, III. 


Cee 


UL 
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THE ALLEN-SHERMAN-HOFF CO. 


254 Se. 15th St., Philadelphia, Pa. 


\p 

Ny 

“Ash Gates’ Ash Storage Bunkers Standardized Sluicing 
Systems’. “Catenary Curve” Cast Iron Coal Bunkers 


Ash “Quenchers” Air Cooled Bottoms for Powdered 
Fuel Furnaces Sectional Cast lron. Ash Hoppers 


TO mm 






Fy 
3 
i 
E 
F 
2 
5 


Inn 














Neemes Grates are built for severe service. The iron used is 
especially produced to withstand high temperatures, assuring 
durability and long service. Ample air space 1s provided in and 
between the shakers. Oscillatioi. of the shakers removes ash with- 
out disturbance of the burning fuel above. Clinkers are mashed 
in the center of the concave teeth, thus preventing broken teeth. 











ES GRAT 





E | 


Baltimore 
St. Louis 


NEEMES FOUNDRY, INC. 
41-49 Adams Street, Troy, N. Y. 
BRANCH OFFICES: 
Philadelphia Chicago 
Boston Columbus 


New York 
Montreal 
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Some of the 
thirty ‘‘Buffalo” 
Stoker Fans at the 
Crawford Avenue Sta- 
tion of the Commonwealth 
Edison Co., Chicago. We also 
furnished Preheaters, 


Mechanical 

Draft Apparatus 

is used in the latest 
Super Power Stations. 


When you consider forced or induced draft apparatus, or 
preheaters, for YOUR plant, find out why “Buffalo” equip- 
ment is used in the latest and finest super power plants. 


Catalog No. 730 tells part of the story. 


Buffalo Forge Company 
488 Broadway, Buffalo, N. Y. 


There’s a Reason! 










One of the “Buffalo’’ Induced Draft 
Fans at the Philo Station of the 
Ohio Power Company. Direct 
connected double motor 

drive 
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Power Simplex 


Turbo-Blowers 


For Your Boiler Draft 
Turkines-Damper Regulators 


Ask for Catalogue “24” 


Power Turbo-Blower Co. 
350 Madison Ave., New York 
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HIGH SPEED ENGINES 
If you require a sturdy, ec onomical steam 
engine, investigate the Clarage Type V. 
Will operate at high speeds with safety. 
Ruggedly built, self-oiling, with all mov- 
ing parts enclosed. Write for Catalog 61. 


Clarage Fan Co., Kalamazoo, Mich. 


Sales Engineering Offices in Principal Cities 


STi) 








CYCLONE GRATES 


Write for 


make a/l of your fuel count in power. 
full details. 


CYCLONE GRATE BAR CO. 


9 Grimes St., Buffalo, New York 








Hercules Seamless Copper Floats 





You can reduce your float repair expense by 
ordering Hercules Floats. They are built to 
last. and embody the greatest strength, dura- 
bility and buoyaney. Give excellent service. 
Made in all sizes from 2% in. to 2+ in. Write. 


HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 


suit 
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Hot Jieolkng 





Cool These Spots With Man Cooling Fans 


You have jobs where men swelter and 
sweat; where labor turnover is high 
and costly because the men won't “stick.” 
Here is a remedy for this condition. 


American Blower Man Cooling Fans 
will temper these hot spots with cur- 
rents of refreshing air. In place of a 
sweltering gang of discontented men 
you will have a crew that works in 
comfort. The men will “stay put.” 





The effects of a man cooling fan can 
be felt a hundred feet away. It can be 
so placed it will cool an entire room —or 
the strong current of air can be played 
directly upon a particularly hot job. 


There are a hundred different uses in 
every power plant for man cooling fans. 
Write for literature. 

AMERICAN BLOWER COMPANY, DETROIT 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT, 








. 3 





r 


dip 


49 








merican Rlower 








Gi Manufacturers of all Types of Air-Handling dig Equipment 


* 
garocl?””” vENTILATING, HEATING, AIR CONDITIONING, DRYING, MECHANICAL DRAFT 





Since 1881 















































construction. 


There are no complicated parts 
that get out of order or require 


unusual attention. 


Your boilers can be equipped 
easily and economically 
Once installed 
they give efficient service with 
the minimum amount of atten- 


Kelly Grates. 


tion. 


Our catalog “C” will tell you why 
Kelly Grates mean lower mainte- 
nance, smaller coal bills and better 
combustion. Write for it. 


The Kelly Foundry 
& Machine Co. 
Goshen, Ind. 


Established 1887 
Chicago, IIl.: 
111 W. Washington St. 


614 Ninth St., 


New York: 
59 Park Place 





Lower Grate 
Maintenance 


Kelly Rocking and Dumping 
Grates assure the minimum of 
grate maintenance because of 
their simplicity of design and the 
careful workmanship in their 


with 
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You can now master 
calculus — this book 
shows you how—plainly 


Here is the first practical book on calculus for practical 
men. It is a plain, clear and thorough book that will 
give the practical man the ability to make use of the 
calculus as he needs it in his work. The author says 
in his introduction: “The subject of calculus cannot 
be made easy, but it can be made plain.” To this end 
he has written this book. 


Practical Calculus 
for Home Study 


By C. I. PALMER 


Armour Institute of Technology 
443 pages, pocket size, flexible, 186 illustrations, $3.00 net, postpaid 


This book is for the man with limited mathematical training 
who has need for a working knowledge of calculus and its 
practical applications. It shows just what kind of problems 
can be solved with the aid of calculus and explains thor- 
oughly and clearly how. 


7 . 
Calculus made plain for practical use 

It has been made plain, so that a man who has not the time to 
attend a school and benefit by the guidance of an instructor, can 
master calculus. The book avoids involved mathematical terms and 
phrases. It covers every point plainly. It is practical because it 
tells you the many practical uses to which calculus can be put— 
how you can use it daily—how it can help in your work. 


Examine your copy for 10 days free 
You may have a copy for 10 days FREE Examination with no obli- 
gation to buy unless you are satisfied. 


See for yourself how plain and understandable this bodk is, Just 
send the coupon TODAY. 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


You may send me on 10 days’ approval Palmer’s Practical Calculus 
for Home Study, $3.00 net, postpaid. I agree to remit for the book 
or to return it postpaid within 10 days of receipt. 


et Te I am a regular subscriber to Power. 


Signed 


Address 


eee meme eee OEE eee eee eee eee Heeereereereee® 


Name of COMPANY 2... ccccccccccvccccrecccccccsesesesescecers 
(Books sent on approval to retail purchasers in U. S. and Canada 
only.) P. 6-30-25 
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CP tools 


Red Giant 36 Reamer. 
More power than any 
other spur geared type 
of air drill of similar 
weight and capacity. 


Little 
ters Air Drill 
91 








Giant Close Quar- 


Size No. 


6-K (Boyer-Keller) Chip- 

ping Hammer for econom- 

ical chipping, calking and 
flue beading. 


Birmingham Dallas 
Boston Denver 
*Chicago *Detroit 
*Cincinnati El Paso 
*Cleveland tiouston 
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WITH cost cutting in view, the prime requisite of portable 

tools, is low up-keep cost—it means few up-keep re- 
pairs, few interruptions to service, durability, reliability and 
uniform performance, all of which will be found in CP Prod- 
ucts. Convincing facts are yours for the asking. 


The Red GIANT 36’s are now available in non-reversible and 
reversible types, plain and compound geared, for drilling, ream- 
ing, tapping and flue-rolling. The reversible types are the only 
air drills with same spindle speed and torque as corresponding 
non-reversible types, and their reverse speed is almost the equal 
of the forward speed of any other type drill of like capacities. 


For close quarter drilling, or in cramped positions, Little Giant 
Close Quarters Air Drills have proven themselves a necessity. 
They are available in two sizes, both non-reversible and 
reversible. 


Boyer Superior, B-K (Boyer-Keller) and Boyer Chipping, 
Calking, Flue Beading and Scaling Hammers are made in a 
variety of sizes to meet every requirement to which such tools 
are generally adapted. Ease of control, great power with 
unusual sturdiness and economy in air consumed have made 
these tools favorites in big shops throughout the world. 


Branches are maintained at 17 convenient points, with a liberal 
stock of tools and parts to render prompt and efficient service 
—almost the same as a local institution. (Even better, for 
each branch profits from the experience of 2 world wide chain 
of branch and agency connections.) 


51 


There’s shop economy where 


are used 


A Reamer built for 
reaming. Weight 
5 pounds. 





iy 
Little Giant Close Quar 
ters Air Drill, Size No. 





Boyer Superior Chipping 
Hammer for the particu- 
lar requirements of billet 
chipping and general 
chipping and calking. 


Chicago Pneumatic Tool Company 


#Los Angeles 


*Minneapolis *Pittsburgh 


*New Orleans 
*New York 


6 East 44th Street, NEW YORK, N. Y. 


Sales and*Service Branches all over the World 


*Philadelphia “San Francisco *3erlin Calcutta) *Havana Kobe Moncton Paris *Sao Paulo Tokyo 
Seattle *Bombay Christiania Helsingfors *London Montevideo RiodeJaneiro Seoul *Toronto 
Richmond *St Louis *Brussels Dairen — Honotulu Manila *Montreal *Rotterdam Tampico evancouver 
SaltLakeCity Tulsa *Buenos Aires*Durban * Johannesburg *Milan Osaka Santiago Timmins Winnipeg 
Canadian Pneumatic Tool Company, Ltd., Montreal, manufacturers of Chicago Pneumatic products in Canada 
Consolidated Fneumatic Tool Company, Ltd., London, manufacturers of Chicago Pneumatic products in England P-213 


BOYER PNEUMATIC HAMMERS:-LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR. COMPRESSORS -: VACUUM PUMPS -- PNEUMATIC HOISTS, | 
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C3 CONCRETE 


Monolithic SILO-CEL Insulation 





Buying—P OW E 





R—Section 


Vol. 61, No. 26 


TTL LUULLLLLL LLL LCLP LLLP LULL LLLLLLLLLL LLL ULLADULLA LLLLLLLO LL LPLLLLLL LLL Dd 





=) 


SUPER 


BERNITZ stocks 


The Permanent Furnace Lining” 


BERNITZ FURNACE APPLIANCE CoO. 


New Chamber of Commerce Bldg. Boston, Mass. 
New York - Philadelphia - Baltimore - Chicago - Cleveland 
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Atlanta Pi ttsburgh - Detroit - St.Louis - San Francisco 
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Flat 
DETR I CK Suspended AR CHES 


More than 8000 installations 
Ask for elaborate catalog 
M. H. DETRICK CO., 140 S. Dearborn St., Chicago 


Branches in principal cities. See phone books. 























Sil-O-Cel C-3 Concrete provides a light weight, 
heat-tight base construction for this marine boiler 


The Foundation for Heat 


Stability in the sub-structure of a boiler-furnace is not enough. 
When maximum fuel conservation and permanence are the 
keynote of the installation, furnace bases should be made 
capable of supporting heat units as well as avoirdupois. 


Heat losses in this direction are often appalling. Under a 
stationary oil-fired boiler with a heavy firebrick foundation, 
for instance, it was found that the supporting soil had been 
vitrified for inches by the intense heat which filtered down 
through the un-insulated base. 


Where furnaces are placed on an upper floor of a building, 
the heat filtering down through their bases may seriously 
impair the strength of the floor. In this instance, insulation 
of the bases is a safety measure as well as a profitable invest- 
ment in fuel economy. 

Any type of boiler-furnace that needs it can be insulated be- 
neath as well as above and at the sides, with Sil-O-Cel. C-3 
is the form of Sil-O-Cel often preferred for base insulation. 
It is a calcined granular material which can be used by itself, 
or for making firm monolithic insulation. 


Mixed with a small quantity of Portland cement and water, 
C-3 Sil-O-Cel makes a durable form of concrete of high in- 
sulating value, semi-refractory, and proof against deterioration 
at 2000 degrees of temperature. 


C-3 Concrete solves many insulating problems. A Sil-O-Cel 
engineer will be glad to tell you about it. Bulletin K-15 
tells how it is used. The engineering consultation or the 
bulletin are yours for the asking. 


CELITE PRODUCTS COMPANY 


New Yorn 11 Broanpway 
LOS ANGELES ~ VAN Nuys BLOG 


CHicaco ~ 53 W.JAcKSON Buivo. 
SAN FRANCISCO . MONADNOCK BLOG. 
OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 
Ceute Prooucts Limiteo, New Birxs BLOG... MONTREAL, CANADA 
CELITE PRODUCTS CORPORATION’, WINDSOR HOUSE, LONDON, S.W.1.,ENGLANBS 





THE “CEMENT GUN” 
Repairs Furnace Linings 
Builds All Baffles 


Write us for all details, either for purchase of equipment 
or for contract work. 


CEMENT-GUN CO., Inc., AHentown, Pa. 
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“80°. Repeat Orders” 
WALSH 


FIRE BRICK 
Walsh Fire Clay Products Co. 


St. Louis, Mo. 
CHICAGO NEW YORK 








360 N. Michigan BI. 220 Fifth Ave. 
STEAM JET ASH 
CONVEYORS 
FLAT SUSPENDED 


BRADY sereeine 


Send for free book of interesting facts 


THE BRADY CONVEYORS CORPORATION 


20 W. Jackson Bivd., Chicago, Ill. 














: BIGELOW ARCH COMPANY 


THE BIGELOW SUSPENDED ARCH 





4612 WOOOWA4RO AVENVE 


DETROIT, MICH. 


Send for Catalog. 

























‘ , TRADE MARK 
BETSONS PtAsric Fike BRICK 
for permanent one-piece boiler furnace linings and baffles~- 
No bricks to fall out- Ready (in yellow topped darrels) for any 
one to do the job, from waré houses in principal cities. Saves 
waiting for repairs. 7here is only one“PLASTIC FIRE BRICK" 
BETSON PLASTIC FIRE BRICK CO.,Inc. ROME, NCY. 


FACTORIES- ROME,N.Y. and ST. LOUIS,MO. — ~~ SEND FOR CATALOGUE 
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KROMEPATCH 


—should not be confused with 
the great variety of “so-called” 
High Temperature cements com- 
posed of Fire Clay. 


The base of “Kromepatch” is 
not Fire Clay, but a NATURAL 
REFRACTORY ORE imported 
from South Africa. 35,000 to 
50,000 tons of this Ore and 
“Kromepatch” are used annu- 


ally in Open Hearth Steel Fur- 
WHERE 


naces CONDITIONS 
ARE TOO SEVERE FOR ANY 
FIRE CLAY OR FIRE BRICK. 


Most Convincing Evidence 
that Kromepatch 


—is much more refractory than any Fire 
Ciay Cement; more neutral chemically—and 
possesses remarkable resistance to Flame 
Erosion, Ash, Slag, Clinker and Corrosive 
Gases. 


Good Fire 
to reduce 


Brick laid in 
Power 


“Kromepatch” 


will help 
Production 


Costs because it— 


“PROLONGS THE SERVICE LIFE 
OF FURNACE LININGS” 


It is shipped “Dry”, in air-tight metal containers 
of 200 Ibs. net weight. 


Send fer sample can, 
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REFRACTORIES DIVISION 


EJ JAWINO=COMPANY 


Chrome, Magnesite & Silica Refractories 
America’s Largest Importers of Chrome Ores 
BSULLITT BUILDING~PHILADELPHIA 
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Complete Boiler Settings 
Fire-Box Blocks 

Boiler-Door Arches 

Flat Suspended Furnace Arches 
Back Arches for H.R.T. Boilers 
Blow-Off Pipe Protectors 
Standard Fire Brick 
High-Temperature Cement 


yo" 


a 


ee 
R° 


Main Office and Works: TROY, N. Y. 


Branch Offices: New York Boston 


Cleveland 


Detroit 
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This big book free 


Write for your copy of ‘‘Refracto- 
ries and Furnace Design.”’ 
how to get longer furnace life— 
how to cut heat loss 

crease installation cost. 


Plibrico Jointless Firebrick Co. 
1144 Clay St., Chicago 


It tells 


how to de- 








FIRE CLAY- SILICA 
MAGNESITE and 
CHROME REFRACTORIES 


AL REFRACTORIES © ~ 
COMPANY. 


117 SOUTH IGTH.ST. 
PHILADELPHIA 


BRANCH OFFICES: BOSTON: BUFFALO: CHICAGO: CLEVELAND: NEW YORK: PITTSBURGH } 
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Laid up with Blue Flame and 
Veneered with Red Flame High 


Temperature Cements 


This furnace is now in ideal condition—ready to give long, 
lasting service without attention under any and all conditions 
of firing. 

There are no more permanent Refractories 
Guaranteed for temperatures to 3156 Deg. F. 
After applying Red Flame Veneer Cement it forms a hard 
gas-tight glaze that resists erosion and abrasion. 


We can show 


obtainable. 


Results speak for themselves. 
you what FLAME BRAND CEMENTS have 
done and that they are standard refractory 
cements for leading plant owners. Write for 
details. 





King Refractories Co., Inc. 
Main Office and Works: 
1709-1715 Niagara St., Buffalo, N. Y. 
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Why subject your plant to periodical tie- 
ups to “‘save” a little money on the 
first cost of a locomotive crane? 


It’s an expensive mistake to let cost decide the purchase of a locomotive 
crane. After a crane is bought and installed and the routine of your plant 
adapted to it, the efficiency of your entire operation suffers every time the 
crane is laid up for repairs. 


How many partial shut-downs of your plant will it take to eat up the 
“SAVING” on the first cost of a crane that can’t measure un? 


Remember, the “AMERICAN” is built for a lifetime of service. 


\f AMERICAN | 


HOIST & DERRICK Co. 


Saint Paul, Minn. 
New York - -Chicago- Pittsburgh-Seattle-New Orleaus 





BUCKETS 


One, two, three and four 
line buckets for all kinds 
of digging and rehandling. 
Built to last with a mini- 
mum of expense for up- 
keep and repairs. 


COU 








Blaw-Knox Company = 
Fee ? oF) 651 Farmer's Bank Bldg. 
cae Ar “ Pittsburgh, Pa. 


BLAW-KNOX 
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?UNITED“4"™ CONVEYORS 


The Conveyor with Exterior Wear Sections 
For Handling Ashes, Coke Breeze, Etc. 
STORAGE BINS FOR ASH AND COAL 


United Conveyor Corp. \ 





ALT 



































E ] Old Colony Bldg., Chicago, IIl. 

: — CL ew York City, f =] 

E Rulletin oO aig: | & , Room 403, 1269 Broadway = 
105 ragscos Pee Sd 

















; BARBER GREENE 
E Portable Self-Feeding 
Belt Conveyors Y Bucket Loaders 
Coal Loaders and Feeders 
Vertical Boom Ditchers 
now Loaders 


BARBER-GREENE COMPANY 
450W. Park Ave. Aurora, EL 


Representatives in 50 Cities 


tit 
TELE 








LACLEDE -CHRISTY 
FLAT ARCHES 


Write for Catalog 
LACLEDE-CHRISTY, ST.LOUIS,U.S.A. 


Be sure to use Laclede Fire Brick—the Standard for 80 Years 


(ove) iV/ ae) -t-feve)-\-le)-) Wale). 
OF AMERICA 


Market and Madison Sts. 


CHICAGO 


AMERICAN STEAM. JET ASH CONVEYORS 
Coat AND ASH HANDLING: EQUIPMENT 











LIPTAK 


Double-Suspension Arch—Single-Suspension 
Arch—Interlocking Fire-Brick Wall 


rite fer complete information 


Liptak Fire Brick Arch Company, Mexico, Mo. 
Branch Offices: 50 Church St., New York City and 
221 East Cullerton St., Chicago 
Sales Offices in Principal Cities 


a8 ROBINS Pe 
Coal and Ash Handling Systems 


can reduce your plant operating cost. We can 

show you how. Write for free Handbook of 

Conveyor Practice and Bulletin No. 63. 

Robins Conveying Belt Company 
15 Park Row, New York 








CTurner BaffleWalls) 


Sales Offices in the 


Preduced exclusively by The Engineer Company Larger Cities 





The Engineer Co. 


17 Battery Place | d Dra 
New York City (alanced Draft) 


Produced exclusively by The Engineer Company 





Coal oad Ash Handling Geclessen 
aA Traveling Water Screens 
ee. ' 


Chains — Buckets — Sprockets 
CHAIN BELT COMPANY, 717 Park Street, Milwaukee, Wis. 

















ASHLAND 
FIRE 


Incorporated 


ASHLANDO, 








MCMYLER-INTERSTATE 
CRANES 


Locomotive —Crawler —Tracior—Bridge 
Clam-shell and Orange-peel Buckets 


THE MCMYLER-INTERSTATE Co., CLEVELAND 
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Hayward Buckets 


Are easily adapted to most hoists 


Although the line of Hayward Buckets 
comprises every type and many varia- 
tions of each, it is remarkable how 
many different kinds of hoists can be 
used to operate any one type. 








As an example, note the Hayward Clam 
Shell Buckets shown here. Each is 





This manner of handling coal is a little out of the 
ordinary, but demonstrates the utility of Hayward 


Buckets when properly adapted to the type of handling the same kind of material— 


operating equipment and the job to be done. 


coal—but each doing it in a different way. 


It is ‘this adaptability of Hayward 
Buckets that has made them known for 
their economy of time, labor and power 
—three items of cost that every power 
plant executive hopes to reduce. 


Reduce Costs This Way 


Take advantage of our offer of service— 
backed by more than 40 years of 
practical experience—and let our engi- 





Here is shown a Hayward Clam Shell 
Bucket unloading coal from barges 


—carrying its 3-ton load up the in- neers show you how this experience has 
clined bridge to stock pile or bunkers. 


been valuable to others. It may open 
up new channels of cost reduction 
through the adaptability of Hayward 
Buckets to your present hoisting equip- 
ment. 








THE HAYWARD COMPANY 
44-50 Church Street, New York, N. Y. 


ANS) AR 
Builders of Clam (Us ‘D Buckets; Dredging, 
Shell, Orange Peel, V j Excavating, and 


Hayward Clam Shell Buckets reclaiming coal from Drag Line, and o(%.. Coal Handling 
storage. Cranes shown travel along the bay and Electric Motor EN Machinery. 

when a load is secured, the monorail hoist deposits rT 

the load wherever required. rat HAY CO wrx 3151-Y 
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Water in Your Boilers 


When You Want It— 


That is the service you ex- 





pect from an injector when 
your boiler feed pumps fail 
to perform, And it is what 


you get from— 





Automatic Injectors 
They are fully tested and fully 
guaranteed. More than 1,250,000 
have been sold over a period of 38 
years. Which speaks volumes for 
Penberthy Injectors. 


Write for our literature for 
complete information. 


PENBERTHY INJECTOR 





COMPANY Automatie 
Established 1886 Cellar 
Canadian Plant, 1236 Holden Ave., Drainer 


Windsor, Ont. Detroit, Mich. 








Boiler Feed 


Pumps are 


Reliable— 


We sell boiler feed pumps year after year 


to 


some of the largest power companies in America. 


Buffalo Pumps must be efficient, economical 


and RELIABLE, in order to do this. 


The illustration below shows a_ four-stage 
Buffalo Class “R.D.S.” pump at Hell Gate 
Station, United Electric Light & Power Co., 
N. Y. City. 

Why not let us quote on your next pump? 


Buffalo Steam Pump Company 
488 Broadway, Buffalo, N. Y. 











COAL and ASH 
HANDLING EQUIPMENT 


Elevators, conveyors, 
wagon loaders, port- 
able belt conveyors, 
and other coal and 
ash handling equip- 
ment for every 
purpose. 





Write i catalog 


lood (©. 


‘BOSTON-CHICAGO 





Gifford ifford-Wood 


NEW YORK- PITTSBURG 











CENTRIFUGAL 
PUMPS 


LEA-COURTENAY 


> 


LECOURTENAY CO. 


9 MAINE STREE 
NEWARK, NEW JERSEY 


¥ y 
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Manistee Iron Works Co., Manistee, Michigan 


RoTURBo CENTRIFUGAL 


PUMPS 








AIR AND GAS 
COMPRESSORS 
VACUUM PUMPS 


ALL SIZES, ALL TYPES, ALL PRESSURES 
TO MEET ANY ENGINEERING REQUIREMENTS 


BURY COMPRESSOR CO., = 1718 Cascade St- 





Many types and sizes for all installations 


Engine, Steam Turbine or Steam Engine. 
The steam engine driven pump illustra 


suitable for handling muddy water. 


CENTRIFUGAL PUMPS 


where 


Centrifugal pumps are adapted. Belt driven or 
directly driven from Electric Motor, Gasoline 


ted is 


ideal for general contracting purposes, as it is 


ERIE PUMP & ENGINE WORKS 
151 Glenwood Ave., Medina, N. Y. 








PUMPS— COMPRESSORS 


A complete line of steam and power pumps for all 
industrial uses. Compressors for all purposes, from 
smallest air-cooled types, to largest 2-stage horizontal 
water-cooled types. See Buyer's Guide. 


GARDNER GOVERNOR C 


QUINCY, 
e ILLINOIS 














Fig. 510 illustrates Tabe 


Pump 
TABER PUMP CO. 
291 Elm St., Buffalo, N. 


TABER PUMPS 


r SL 


Double Suction Centrifugal 


%. 


Centrifugal and Rotary Pumps 
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EAN HILL 


Centrifugal Pumps 
and Steam Turbines 





Dean Hill Centrifugal Pumps are built in all capacities and for all 
pressures. Both pumps and turbines are built in one shop relieving 
you of divided responsibility. 


All pumps and turbines are rigidly tested before shipment and come 
to you ready to serve your requirements with a reputation that justifies 


your confidence. 
1215 E. 23d St. 


DEAN HILL PUMP Co. 
ANDERSON /ND. 


DEAN BeOS. 





F 8 
16x10x18 Durable Duplex Steam Pump 
For 300 Ibs, Working Pressure 


For 55 years we have manufactured 
pumps having always the same high 
quality of workmanship, material and 
performance. 
Investigate! 
Write for Catalog No. 107 


[JEAN BeOS. Ci a. 
INDIANAPOLIS. 


323 West 10th Street 
NEW YORK OFFICE: 149 Broadway 








Coppus ‘V AN O’ Coppus Centrif- 
Blower designed OPPU ugal Turbo Boiler 
for forced draft Feed Pump. 

under stokers. i» Rugged, compact, 
ee oe Coppus Type ‘C single unit contruc- 


auxiliary 


M at Blower for 
mine ventilation. 


hand- 
fired boilers. ee. 


Highest _ effi- 
ciency. 
Coppus Engineering Corporation 

350 Park Ave., Worcester, Mass. 
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if eee High grade reciprocating 
~— 
ZaAgl ~~ and centrifugal pumps for 
<<WA BS every power plant pump- 
eS 1 pt ing requirement. 


Write for Bulletins. 





7590 
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PIATT IRON WORKS —- DAYTON. OHIO. 
Smith-Vaile WD P Pumps _ 





STEAM and POWER 
PUMPING MACHINERY 
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EARLE - CENTRIFUGAL - PUMPS 


For all purposes where cen- 
trifugal pumps of the better 
class are adapted. 


4709 Stenton Ave. 
Philadelphia, Pa. 
New York Representative: 
101 Park Ave. 


The EarleGear & Mach.Co. 








In a Class by Itself 


because of its simplicity, accessibility and the service 
it gives, is what engineers say of 


Class “E”’ 


Pump 
Governor 


Better find out about this, and others of the Durable 
Line of 






“A 


Squires Steam Specialties 
Described in Catalogue A-11. 
Sent upon request. 

The C. E. Squires Company 


East 40th St. and Kelley Ave. 
Cleveland, Ohio 









Trade Mark 
Reg, U.S. Pat. 
Office 
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ECONOMICAL GAS TRANSMISSION 








This photo, showing an excellent example of 
a modern gas booster station, comes from the 
Toho Gas Company, Nagoya, Japan. 


It comprises two “WM-4” 18-18x14 


Sullivan Twin Angle 
Gas Compressors 


displacement 3080 cu. ft. per min. each, used 
for boosting gas pressure for distribution in 
the mains from 4 to 10 lbs. per sq. in. 


Each unit is driven by a synchronous motor 
mounted directly on the compressor crank 
shaft, but having independent bearings and 
lubrication. 


Separate intakes are provided for each half 
unit, and couplings permit quick cutting out 
of either half, leaving a complete duplex 
angle compressor, running in perfect balance 
while its companion is adjusted. 


Wafer valves throughout and accurate bal- 
ance of horizontal and vertical members and 
thrusts, secure high efficiency and low power 











UL: VA 


MACHINERY COMPANY 
132 S. Michigan Ave. Chicago 











cost per 1000 ft. of gas compressed. 


Sullivan Compressors are available 


in a 


large variety as to capacity, pressure and 
drive, for both gas and air service purposes. 


Ask for Catalogue No. 777-H 
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SPRAY COOLING WATER 


with a clog-proof “SPRARITE” System 
; a, operating and cooling satisfac- 
ion 


BINKS PAINTING EQUIPMENT for 
Interior and Exterior painting—and 
Finishing Room. wi 


Engineers and catalogs at your command 


BINKS SPRAY EQUIPMENT CO. cannot: ave CHICAGO 
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Return Traps 


(Templeton Mfg. Co.) 


STERLING TRAPS 


Lifting Traps 
Separating Traps 


Vacuum Traps 
Air Eliminators 


Sterling Engineering & Manufacturing Corp. 


119 Business St., Boston, Mass. 
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Air Washers, Cooling 
Ponds, Paint Guns 


Self-Cleaning Strainers 


Nozzles of all kinds 


Send for Bulletin C-27 


Aways 







SPRAY 
ENGINEERING CO., 
60 Hizch Street. 
BOSTON, MASS 








: | eos ii ‘ie: 


VLE 





Sent on 30 days free triaj 


4 Booklet 
Sarco Co.,Inc., 229 Broadway,New York bs 


A-12 Free 


Steam Trap Za. SARCO 
Costs ) 8 ———— aR. 
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HOPPES = 


Live Steam Feed Water Purifiers 
Steam and Oil Separators and Exhaust Heads 
Catalog No. 85 on Request 


The HOPPES MFG. CO., 19 Larch St., Springfield, Ohio 


Exhaust Steam 
Feed Water Heaters 
V-Notch Water Meters 











Our Steam Traps 
First, Surest, Best 


Nason Manufacturing Co. 
Established 1841 


71 Fulton St., New York 
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CONDENSER AND ENGINEERING CO. 
eros = Weert Bees! 
Works-Carteret, N.J.- Newburgh, N-Y.— Office, 149 Broadway, N.Y. 


CONDENSING AND HEAT BALANCING EQUIPMENT 
Condensers —all types, Cooling Towers—natural and mechanical draft, 
Steam Jet Air Pumps, Heaters, Heat Exchangers, Expansion Joints, 


Cc entrifugal Pumps, 





Boiler 


Feed 


Pumps, Evaporators, Turbines, 


“Crescent Brand'’ Brass and Copper Tubes and Pipe. 


DORE EET 











ARMSTRONG STEAM TRAPS 


The invertec submerged principle gives: 
Greater capacity than any trap of equal size. 


se rubbing. 
positive. 


Cannot pass steam, 
Small size. 


Armstrong Machine Works 
312 Maple St., Three Rivers, Mich. 


Non air-binding. 


Self- 


action quick and 
Low cost. 
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pay you 


to do it now! 





If you order your set of the 
NEW LIBRARY OF POWER 
PLANT PRACTICE now instead of 
waiting until later on, we will give 
you absolutely free of charge one olf 
the most valuable engine room helps you 
ean get. 

Gill's ENGINE ROOM CHEMISTRY is packed 
from cover to cover with practical information 


about how you can get the most out of your engine 
room work. It is a plain book—easily read—and 
easily understood. You will find it of value every work- 
You will use it from the moment you get it. 


This is your last chance on this 


great free offer 


e 
Power Plant Practice 
9 volumes—3978 pages—3777 illustrations 
O books dealing with the work of the power plant man 


were ever so complete—so authoritative—so practical in 
text and illustrations as these. 


The man who puts this set of books into his library can do 
so knowing that he has the utmost in_ power plant books— 
a set that will give him, in language he can understand all 








A Timely 
Tip for 
the Months 
Ahead 


3y spending some 
of your spare 
time with this 
Library this sum- 
mer, you can pre- 
pare yourself for 
bigger and better 
work in the fall. 
You'll be three 
months older in 
October—plan to 
be three months 
advanced as well. 
Act now! 


Make Your 
Summer Pay 











the information he needs in order to get ahead in his work. 


These books make promotion sure 
The Library of Power Plant Practice is the standard of 
the power plant field. It is accurate—it is thorough—it is 
up-date. It is the result of years of experience with 
power plant problems. The man who has it has the best. 
The Library covers the whole field—nothing is omitted. 
The solution of every problem is plainly worded or ex- 
plained with a clear illustration. The little stickers and 
the big troublesome problems are all worked out in ad- 
vanee for you. There can be only one result from study- 
ing these books a few minutes each day—more money in 
your pocket. 


Last chance on free offer 


If you order now, you will get as a premium for your 
promptness a free copy of GILL’S ENGINE ROOM 
CHEMISTRY—a big book that is full of specific methods 
for saving and getting the most out of fuel. This offer 
gives you $32.50 worth of books for only $19.50—a sav- 
ing of $13.00. This is the last chance, however—if you 
want this great saving, if you want these great books to 
work for you this year—act now! 


No money down— 
small monthly payments 


Fill in and mail the coupon below and we will send you the nine 
volumes of the Power Plant Library for 10 days’ Free Examination. 
We take all the risk—pay all the charges. You assume no obligation of 
any kind. If you find the books to be what you want and decide to 
keep them, send us $1.50. The balance you pay at the rate of $2.00 





a month until $19.50 has been paid, 


Upon receipt of your first pay- 


ment we will send you the free copy of Engine Room Chemistry. 





McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 


Ship to me, charges prepaid, the nine volumes of the Power Plant 
Library, price $19.50. If satisfactory, I will send $1.50 in ten days 
and $2.00 a month until the special price of $19.50 has been paid. 
If not wanted I will write for shipping instructions. Upon receipt 
of my first payment you are to send me free Gill’s Engine Room 
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Tired of paint 
that won’t 
“stand up’ ? 


—paint that cracks and blisters, 
or gives up early in the fight with 
heat or weather, or acid and 
fumes? 


Nitrose is a glossy black paint that 
stands extremes of heat and cold. It 
resists the action of acids and acid 
fumes. It expands and contracts with 
the surface it is used on. Nitrose sinks 
right through grease, moisture or rust, 
getting down to the bare surface and 
adhering to it, preventing corrosion 
from going on under the paint layer. 


Economical to use 


Because Nitrose is so tough and lasting, it is extremely 
economical—it cuts out the expense and delay of fre- 
quently removing paint and applying another coat. 
Down at the American Foundry and Furnace Co., 
Bloomington, Illinois, they have a _ return tubular 
boiler the outside shell of which is partly exposed to 
the weather. This part they painted with Nitrose; 
the rest, with black asphaltum paint. The Nitrose 
has stood up and according to the engineer still looks 


good, while two coats of asphaltum have been applied 
and have disappeared. 


Let us send one of our men to tell you about Nitrose 


economy. Or do you want a sample to experiment 
with? Just write. 


The Nitrose Company 
Peoria Life Bldg., Peoria, Iilinois 


*Santa Fe Bldg. 


610 Bearinger Bldg 
Datlas, Texas 


Saginaw, Mich. 


J. H. Niendorff E. J. Fettig. 
709 Banker’s Mortgage "1540 Broadway (Suit 
Bidg., Houston, Texas 1501), New York City 

M. N. Dannenbaum R. E. Hagenah 

P. 0. Box 1461 *115 S. Dearborn St. 
Huntington, W. Va. Chicago, Ill. 

Hi. Y. Keeler Ernest E. Lee. 
416 Essex Building 220 Mt. Hope Ave. 
Minneapolis, Minn. Rochester, N. Y. 

W. G. MeGrain Lew Sales Co. 

"1516 Pine St. 622 Murphy Building 

St. Louis, Mo. Detroit, Mich. 


W. R. Patton 4. V. Harrison. 
"543 Clay St. 614-15 Security Bldg. 
San Francisco, Calif Milwaukee, Wis. 
Cc. W. L. Day F. H. M. Riley. 
*422 Engineers Bldg 
Cleveland, Ohio 
A. H. Young 


ITROSE 


CONQUERS CORROSION 


*Stocks of various size containers kept here; also at Seattle, Wash. 
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NICHOLSON 


Steam 
Specialties 





Quick Valve Action 


Eliminates 
Wire Drawing 


NICHOLSON 
WEIGHT OPERATED 
STEAM TRAP 


PATENTED 





Intact seating surfaces—that seal tight, after 
long, hard service make the 


NICHOLSON 


Weight Operated Steam Trap 


especially desirable for draining your Heaters, Heat- 
ing Coils, Steam Separators, Steam Jackets, Kettles, 
Dry Kilns, Paper Machinery, Air Reservoirs and Air 
Lines and other equipment. 
Quick valve action secured by the falling of a weight 
which is raised and re-latched into operating position 
by the action of a seamless copper float. Rising water 
level trips weight, which opens the valve. 
Capacities to 480,000 lbs. of condensate per hour at 
150 ibs. pressure. 
Write us, stating 
actual working conditions 


W. H. NICHOLSON & CO. 
125 Oregon St., Wilkes-Barre, Pa. 


Makers of Automatic Eliminators; Steam Separators; 
Piston-Operated Traps; Weight-Operated Traps; Expan- 
sion Steam Traps; Automatic Moisture Separators; Con- 
trolling Valves; Locomotive Gage Cocks; Locomotive 
Cylinder Cocks; Ball Gage Cocks; Gage Cocks; Roller 
Tube Expander; Plain Lubricators; Water Gages; Straight- 


way Self-Cleaning Strainers; Socket Wrenches; and Pipe 
Flanges. 


“Any Nicholson Product will be sent on approval” 
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Morehead Nore 


2_-Back-toBoiler=> Power 
SYSTEM 


Steam that circulates freely through dry lines 
delivers its utmost power. Maintain this con- 
dition with a Morehead Back-to-Boiler Sys- 
tem that drains the lines of condensation and 
returns it hot to the boiler. 


Morehead Manufacturing Company 


Dept. PM., Detroit, Michigan 
(87) 








BUNDY STEAM TRAPS 


Separating Boiler Return 


Three Valve Pumping 
BUNDY STEAM TRAP CO. 


Nashua, N. H. 
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McDaniel Improved Traps 
CONTINUOUS OPERATION 


without Steam Leakage 
Write for information 


Watson & McDaniel Co. 


150 N. 7th St., Philadelphia, Pa. 











Steam Separators 
Oil Separators 
Steam Traps 
Exhaust Heads 


Boiler Alarm Water Columns 
Boiler Feed Water Regulators 

Water Gauges and Gauge Cocks 
Strainers 


Automatic Receiver Pumps 
Pump Governors 
Air Traps Z| 


WRIGHT se AUS TIN 


Detroit, Michigan 












THE FISHER GOVERNOR CO. 


Dependable Power Plant Specialties 


464 Fisher Bldg., Marshalltown, lowa 











STEAM TRAPS~TILTING | 


2 LLI AND BUCKET TYPES~ | 


There is nothing toequal their 
simple and reliable operation | 


1225 SO. TALMAN AVE. 
CHICAGO, 


ELLIS DRIER Co. 





TLL. 











The Wm. Powell Co. 


Cincinnati, Ohio 





Fone! Vanes 
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In the Hot, Dry Copper Country 
YARWAY INVOLUTE SPRAY NOZZLES 
are Cutting Cooling Costs 














AY Consolidated Copper Com- 
pany operates 550 Yarway In- 
volute Nozzles in its spray pond at 
Hayden, Arizona, shown above. 
Capacity of pond is 20,000 g. p.m. 


Spray ponds in 28 states and several 
foreign countries are equipped with 
these simple, highly efficient nozzles. 


More than 1,000,000 
Gallons per Minute 


YAR WAY is the total capacity of Yarway In- 


volute Nozzles now in service. The 


A 


iit 


INVOLUTE unique design of this nozzle, with its 
SPRAY complete absence of internal parts, 
NOZZLES has made it a favorite with owners 
(Klein Patents) of large and small spray ponds. 


Write for Bulletin N 612 


YARNALL-WARING COMPANY 
Mermaid Avenue, PHILADELPHIA 


POWER PLANT DEVICES to save fuel 


YARWAY ARWAY BLOW-OFF VALVES — YARWAY SPRAY NOZZLES —-YARWAY-LEA V-NOTCH METERS 
———— 


ASNT 
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HUTS 


iil 





SOUT 





Remove scale, dirt, etc. from steam lines 
by installing 


CHUTTE Steam 
GATING Strainers 


For saturated and superheated steam 





Grid type. 


Schutte & Koerting Co., 1150 Thompson St., Phila. 


UUUOVUCEO ARUN CHOGLUCULANSUNENUONES 
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For More 
Efficient 
Power 
Plant 
Operation 





Ray Elastic Disc 


Steel Construction 
EXPANSION JOINTS 


Supreme for superheats and high pressures ; superior 
in every type of installation, the Ray Joint is an in- 
vestment paying steady dividends in trouble freedom 
and reduced pipe maintenance costs. It is leakproof 


Ask for catalogue C. 


RAY EXPANSION A, 
_ JOINT CO.INS | 


Akron, Ohio 


under all conditions. 
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Twelve special points in 
design make for longer life 
and better operation of 
Reading SteelGlobe Valves. 
Ask for illustrated booklet. 
Reading Steel Casting Co., Inc. 
Reading Valves and Fittings Division 
Bridgeport, Connecticut 


Offices and Warehouses in Principal Cities 


READING for steel 
PRATT&CADY iron 


specializing for quality valves and fittings 


Reading 400 44 WSP 
Steel Gate Valve 




















SU 


“ATM 
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Vo 


DROP FORGED STEEL VALVES 
& FITTINGS—OIL.REFINERY 
EQUIPM E N T —Ask for Bulletins 


HENRY VOGT MACHINE CO., Manufacturers, Louisville, Ky. 


‘REFRIGERATING AND ICE’ : 
~ MAKING MACHINER Y— 

WATER TUBE & HORIZONTAL -. 

RETURN TUBULAR BOILERS 





ca 
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Immediate Shipmenf from 
New York City 


IBORSIG VALVES| 


450\bs. pressure 750 deg. Superheaf 
TechnoService Corp. 46W402StNewYork City 




















MEd 





Please Send Catalog 
Atlas Valve Co., 289 South St., Newark, N. J. 


Please send Catalog No. 21 on “Regulating 
Devices.” 


We 
eae : 
>. Eee | IRIE 9 co.esiewaindcedeOacln yee tar iieseacewainet 
benal [osne MNO fe es Gs encase ua diet wl eu BROS DOR 
am Mes tee Tank Rep 
Vict ee Address 


CHAPMAN 


CHROME NICKEL STEEL VALVES 


for higher pressure and higher temperature. See 
full page ads or write direct for test reports, ete. 


Chapman Valve Mfg. Co., Indian Orchard, Mass. 
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KENNEDY VALVES 


FOR EVERY POWER PLANT SERVICE 


Gate, globe, angle and check valve patterns: all bronze. iron body—bronze mounted, and all iron; for 

serewed or flanged connections, and in a wide range of sizes for low, medium, high and extra high pressures, 

Also complete lines of standard cast iron flanged and malleable iron screwed pipe fittings. Send for catalog. 
New York, Chicago Salt Lake City 
Poston, San Francisco EI Paso, Seattle 





The Kennedy Valve Mfg. Co., Elmira, N. Y. 
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and At Crawford Avenue f 





Edward Valves are prominently represented in the 
new Crawford Avenue Power Plant of the Com- 
monwealth Edison Company, Chicago. 


This super-power station, which will have an ulti- 
mate capacity of at least 750,000 Kilowatts, typifies 
all that is meant by the word “best” 














—a word that also explains the use 
of many Edward Valves through- 
out the system. These include 
non-return valves, feed line valves, 
atmospheric relief valves and 
small flanged forged steel high 
pressure valves. 


Edward Valve 
& Manufacturing Co. 


Main Office and Works 
East Chicago, Indiana 
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Edward 10-in. 
Non-Return Valve 


No. 905 


Edward 24-in. 
Atmospheric Relief 
Valve No. 557 
with Hydraulic Lift 
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Vol. 61, No. 2 


ERECTION 


= ® GAS WELDED HEADERS 


SUPERHEATED 


SHAM PRESSURES 


UP TO 


SOOLES*900'F 


| | 
| 


ATIONAL VALVE AND MANUFACTURING COMPAN 


PITTSBURGH PENNSYLVANIA 
NEW YORK PHILADELPHIA CLEVELAND ATLANTA 


PIPING 
SERV/CE 


ALL TYPES 


PIPE JOINTS 
HEAT TREATED 


U.S.A. 


MOH TENSHE BOLTS 
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A “TOLEDO” — 
THE FINEST PIPE 
VISE MADE. 


There is no finer pipe vise 
made than a “TOLEDO.” It 
holds tight anything that will 
go inside the self-adjusting 
jaws. Will not crush pipe 
and will not mar pipe with 
polished surface, 
grip absolutely tight. Made 
ef the best obtainable ma- 
terials, a “TOLEDO” vise 
will give years of satisfac- 
tory service. 


A postcard to us will bring you 
further information. 


Buy by Comparison 
and You'll Buy a 


Sa C 


THE TOLEDO PIPE 


THREADING MACHINE CO. 


Toledo, Ohio 
New York Office, 50 Church St. 


and will g& 
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PIPING CO. 


831 Beaver Ave., 
N.S. 
Pittsburgh, Pa. 


We invite 
inquiries on 
piping fab- 
rication, 
bending, 
flanging, 
welding or 
engineering 
advice on 
individual 
problems 


Sn 
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VALVES=FATTINGS | 
APPLIANCES —. 


OF EVERY 


DESCRIPTION. 


PITTSBURGH. VALVE sete Seale co. 
ENGINEERS =I FOUNDERS—PIPE. FITTERS & MACHINISTS: 
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One-bipgth 
The 


MIDWEST 


ST. LOUIS 





POUR EDECEC EEC eee 


LaLa 











FABRICATED PIPING 

Ready to Erect—Including 

PIPE BENDS—FLANGED PIPE—WELDED NOZZLE 

VALVES—FITTINGS—SPECIALTIES 
For Any Pressure or Service 


MIDWEST PIPING 


HEADERS 


AND SUPPLY CO. 


VOCVEUEEDEEOECOU EEE eee eee 


VUPUPEDEUPE DEER UTED UD ECP EEE 


One-Third 





= mh ie Veo Nea he 

2 Weight of MR OOT SOTRAL RVETED. PIPE Weight of 

= Cast Iron Wrought 

= Pipe Pipe 

= AN ABSOLUTELY TIGHT DURABLE PIPE 

= Fully 50% stronger than Straight Riveted Pipe of e« Wi al thickne Light 
= we ht and simpl licity of be we “¥ ymmnections results ie font ha ndli ing ar a6 stalla tion 
= eX] . sively used in Power Plants for Atmos phe xh ling 
= Por ¥ ind F d Wra ft. Particularly ad oe tor rg 
= Wi.ter Lines, v acuum Lines, Exhaust Steam es Drs id Large 
= Tow Pressure Air mae ABE NbRoTH « ‘Koor’ ME G. Co. 
= Pipe Specialties Continuously Since 1867. olworth Bidg., N. Y. 
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BYERS PIPE 


GENUINE WROUGHT IRON 








LOOTED 
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protects you against 
mistakes and substitution 


HE superior rust-resistance of genuine 

wrought iron pipe is now generally recog- 

nized. But due to its similarity in outward 
appearance to steel pipe, purchasers have ex- 
perienced difficulty in protecting themselves 
against substitution of cheaper material. 


Through the newly adopted Spiral Marking of 
Byers Pipe, substitution and the disastrous 
pipe failures often resulting therefrom, can 
now easily be avoided. 


The spiral stripe appears on Byers pipe in red, 
orange or other bright color. As Byers pipe is 
the only pipe so marked, it is instantly and 
easily identified wherever it may be found, be- 
fore or after installation. 





Name and Year also Rolled in Metal 


As heretofore, Byers name, and figures indi- 
cating year of manufacture, will be rolled in 
the metal. This marking will furnish final and 
decisive proof of identity, thus affording pur- 
chasers double protection against substitution 
of inferior pipe. 


The cost of repairing a pipe system is from ten 
“=== to twenty times greater than the cost of the 
==» pipe alone. This fact makes the use of rust 
resisting pipe a matter of vital importance, in 
order to avoid excessive replacement cost in 
future years. 


Literature on Request 


A. M. BYERS COMPANY 
Established 1864 PITTSBURGH, PA. 


Distributors in all Jobbing Centers 


K d 
THE SPIRAL STRIPE ON BYERS PIPE ° cor rolled tn metal 
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GUESS WORK versus CERTAINTY 
JUST-AS-~GOOD versus JEFFERSONS 


The fit of this ground ball brass-to-iron joint 
is assured by the Jefferson method of manufac- 
ture. The two halves of the union are ground 
together after being machined to a true arc. 
After grinding, these halves are never sepa- 
rated. 


Note the sloping shoulder and the ball joint 
of the Jefferson Union, well illustrated in the 
picture. These features are of assistance in 
connecting pipe when out of line. 

The brass seat ring, too, is another famous 
Jefferson feature. It is made of Seamless 
Annealed Tubing, and is so located as to be 
out of harm’s way from the pipe’s contents. 
There are many other points that it will pay 
you to investigate. 

Get our catalog for full particulars 


—then order Jeffersons from your 
nearest dealer. 


The Jefferson Union Company 


Lexington, Mass. 

















Bronze 
to 


bronze 


keeps 
them 
tight— 


DART UNIONS 


have bronze seats swedged into a groove and 
ground to ball and socket joint. These seats 
cannot work loose, cannot corrode, cannot stick. 





The plant equipped with Dart Unions has cut 
out its pipe line troubles. We are so sure of this 
that we offer to replace any defective Dart 
Union with two perfect Dart Unions, without 
charge. 

Made in a complete line for every need. Try 
them out on the trouble spots. 


E. M. DART MFG. CO. 
134 Thurbers Ave. 
Providence, R. I. 


The Fairbanks Company Dart Union Co., 
Sales Agents Toronto, Canada 






Reducing Valves, Pump 
Governors, Damper 


Regulators 
Send for free Watt Charts on Steam Flow and 
Capacities of Watts Reducing Valves. 
Also Watts Wedge 
WALWORTH MBG. CO. 
BOSTON, MASS. 






a LAWRENC 
oh MASS. 














It will cost you less— 
to do all of your pipe threading with the 


FORBES Pipe Threading and 
Cutting Off Machine 
lie only machine that locks the pipe stationary and 
revolves the die head around it. Dies release auto- 
matically and clear the threads without backing off. 
For all pipe sizes to 16 in. Write. 
CURTIS & CURTIS CO. 
85 Garden St., Bridgeport, Conn. 
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HIS trade mark which you have seen upon 

the Nugent Oil Filters, Oiling Systems, 
Filtering Systems, Telescopic Oilers, Oil 
2 Pumps, Sight Feed Valves, etc., for the past 
27 years, is the symbol of a nation-wide organ- 
ization for the service of every ENGINE 
BUILDERandUSER Every POWERPLANT 
BUILDER and USER who wants to make OIL 
and ENGINES do more and better work. 


WM. W. NUGENT & CO. 
402 N. neuage Sete Chicago 


Send for 200 “ e e Catalog —FREE 
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Will Your Valves 
Close Tight? 


When you really need to shut off 
pressure in order to make repairs, 
renew packing, etc., can you do it? 


If you’re not Dexter equipped it’s 
an even chance that valves will fail 
to close tight because of improper 
seating. Yet, think of the waste 
this means. 


The Dexter Globe Valve Reseat- 
ing Outfit keeps every valve steam 
or fluid tight ten to twenty times as 
long as it ordinarily lasts. No skill 
is required to renew a worn valve 
without removing the valve body 
from its pipe line. Repair as well 
as replacement expense becomes 
insignificant. 


Send us a list of the number of 
valves of each size in your plant 
and we'll quickly prove to you that 
a Dexter Outfit will pay for itself 
many times over. 


Catalog 23 gives complete information 














The Leavitt Machine Company 
10 East River Street, Orange, Mass., U. S. A. 
Canadian Agency: British Ageney: 
wig Pn . Bae, Cromil 

120 Pri 


ince St., I 
Montreal 


mnil Enginecring Co., 
2. Floor, Milburn House 
Neweastle-ou-Tyne 
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VALVE RESEATING 
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Read your 
Condenser 
Pressure 


Directly — 


Avoid chance of error. 


on 


Oe reur 


Absolute 


‘< 


'VvCcos 


Co/um rn 
Teste Gauges 























You can read the actual back 
pressure in pounds absolute, existing in your condenser 


a Tycos Mercury Column Absolute Pressure Gage. 


No need to make allowance for the existing barometric 
pressure, or changes in the mercury level in the cistern 
as required with a mercury column vacuum gage. 


Ihe gage is heavily mounted in a polished bronze cast- 


ing and protected by a plate glass front. 


The seales are 


12 inches long, one being graduated from 0 to 11 inches 
and the other from 0 to 5 Ib. 


Furnished ready mounted on a hardwood panel, either 


with or without catchall. 


The latter serves to trap the 


moisture in the system and to prevent it from accumulat- 
ing above the mercury column. 


Ihe gage is well adapted to either permanent mounting 
vr to be used as a portable test instrument. 


Ask us to send a copy of our Catalog on 
Tycos Instruments for Steam Power Plants. 


Taylor Instrument Companies 










Rochester, N. Y., U. S. A. 


Canadian Plant, Tycos Bldg., Toronto, Canada 496 
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HORSE SENSE IN PACKING 


Packing may be a source of trouble: or it may 
do its job efficiently and not mutilate the 
metal that moves beneath it. 

Power plant engineers have obtained splendid 
success with “JOHN CRANE” style 300 bab- 
bitt foil in asbestos channel, an economical 
packing for air compressors, air pumps, steam 
rods, ete. 

Send stuffing box dimensions when ordering. 


CRANE PACKING COMPANY 


109 Broad St. 1801 Cuyler Ave. 
NEW YORK CHICAGO 
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American S&B 


Indicating and Recording Gauges, Gauge Testers, Indi- 
eating and Recording Thermometers, Tachometers, 
Temperature and Pressure Controllers, Pop Safety and 
Water Relief Valves, Steam Traps, Engine Indicators, 
etc. Write for Catalog N-32 
American Schaeffer & Budenber¢g Corporation 
Brooklyn, N. Y. 
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The Original 


Tripp Metallic Packing 


Manufactured Solely by 
3368 Washi Str 
WM. B. MERRILL & CO., samaica Pisin, Boston, Mass. 











Cut Gears of All Kinds 


Wm. Ganschow Company 
1009 Washington Blvd. - Chicago, Ill. 


Ganschow 











NEW PROCESS OIL FILTERS 
OIL RECLAIMING SYSTEMS 


Hundreds now in operation. 


FAMOUS FILTER COMPANY 
115 Pine Street, St. Louis, Mo. 
Oil Filters Exclusively Since 1897 
Send for Catalog 











BRISTOL'S 
Recording Instruments 


for pressure, vacuum, draft, temperature, electrical units, liquid 
level, speed, and other factors. Write for Bulletin 1006-G. 


THE BRISTOL COMPANY, Waterbury, Conn. 


BRANCH OFFICES: 
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‘LUBRICATION 


All Pennsylvania Crude 





Write for Industrial Oil and Grease Charts 


Waverly Oil Works Company 
5600-54th ST, PITTSBURGH, PA. 

















EL 


Standard or spe- 
cial switchboards 
nd control 
pauratus 


"~ 


e 
Write for 
our catalog. 


Ne SS) 5 LY 
CTRIe S MFG ° 
Long Island City, N. Y. 
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6“ ” 
Boston New York Detroit Pittsburgh Chicago St. Louis San Francisco Ask the Man who uses Waverly 
““Jagabi” Type C 
: Hand Tachometer 
. an T eters 






accurately indicate speeds and show speed 
variations. Large dial easily read, Built with 
one range (as shown) also with three and four 
ranges up to 24,000 r.p.m. 


Write for Bulletin 1027 


JAMES G. BIDDLE 
1211-13 Areh St., Philadelphia 


Single range 
instrument 

for 600 to 
2400 r.p.m. 





THE Wh TUTTLE 


Od eed Cate: 


SS 


Speeds at a glance No timing 
“Dead Beat’’ Accurate 
30—24,000 R. P.M. 

Hand 

Tachograph 

Draws graphic chart 

of speeds 


Circulars on request 


0.Zernickow Co , 21 Park Row, New York 


TPE 













ARDOMETERS 


Indicating and Recording Radiation Pyrometers 
The Best Pyrometer for the Ceramic, Glass and 
Steel Industry. Bulletin 290. 


Bacharach Industrial Instrument Company 
7008 Bennett St. Pittsburgh, Pa. 
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Packings, Gaskets, Pump Valves, 


CHICAGO PITTSBURGH 


MECHANICAL RUBBER GOODS 


We manufacture a complete line of Rubber Belting, 
Tubings, 


QUAKER CITY RUBBER COMPANY 


Manufacturers of Mechanical Rubber Goods, Auto Tires and Tubes 


Main Office and Factory: Wissinoming, PHILADELPHIA, PA. 
NEW YORK 





Hose, Rod and Sheet te 


etc., for the various industries. 





SAN FRANCISCS 
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Coal and Ash Analysis Furnaces 
N ow Y k " sting L . 
ew York Testing Lab Aiivert A. Cay 
Combustion Engineers W. E. Moore & Co. 


Freyn Engineering Co. 


General Consulting 


Electrical Engineering 
Electrical Testing Lab. 
Andrew Widd, Jr. 
Arthur L. Mullergren 
Ophuls & Hill, Ine. 


Albert A. Cary 
C. M. Gariand 
Fuel Analysis 

Electrical Testing Lab. 


ENGINEERINc 


Freyn Engineering Co. 


Andrew Kidd, Jr. 

W. E. Moore & Co. 
Arthur L. Mullergren 
Ophuls & Hill, Ine. 
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DIRECTORY: 


General Consulting 
(Continued) 


Smith, Hinchman & Grylls 


Hydro-Electric Plants 
Chas. T. Main 


Power Plant Efficiency 
William Miller Booth 
Chas. A. Cahill 
Freyn Engineering Co. 
Andrew Kidd, Jr 
Albert A. Cary 


Power Plant Efficiency 
(continued) 
Weschler, George A. 
Refrigeration 
Ophuls & Hill, Ine. 


Steam Power Plants 
Albert A. Cary 
Andrew Kidd, Jr. 
Arthur L. Mullergren 
W.N. Best Corp. 
Chas. T. Main 








Steam Power Plants 
(continued) 


John A, Stevens 

Ophuls & Hill, Ine. 
Smith, Hinchman & Grylls 
W. Ek. Moore & Co, 


Testing 
Electrical Testing Lab. 
New York Testing Lab, 








W. N. BEST CORPORATION 
Liquid Fuel Engineers since 1890 
Complete oil and tar burning systems 
for Power Plants. 

11 Broadway, New York City. 
WILLIAM MILLER BOOTH 

Power Plant Economies 

Syracuse, New York 





CAHILL, Chas. A. 
Consulting Engineer, Power Plant Efficiency 
217 West Water St., 


CARY, Albert A. 
Power Plant Equipments 
Designed, Reconstructed or Tested to 
Produce the Most Efficient Operating Results 
Furnaces Designed 
and Developed for Use of All Kinds of Fuel 
Engineering Chemistry 
Relating to Power Plant Investigations 
95 Liberty Sc., New York City 


Milwaukee, Wis. 








DAY & ZIMMERMANN, Inc. 
ENGINEERS 

Power Plants. Sub-Stations, Transmission 
Lines, Industrial Plants, Examinations and 
Reports, Valuations, Management of Public 
Utilities. 

1600 Walnut St., 

New York City 


DYER, W. FE. S 
Mill Engineer and Architect 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 
Special Processes and [Devices 
Land Title Bldg. Philadelphia 


Philadelphia 
Chicago 








Electrical Testing Lat oratories, 
Inspections, Tests— Materiais and Supplies 
80th St. and East End Ave., New York City 





Freyn Engineering Co. 
Power Plants 
310 South Michigan Ave., Chicago, Il. 








GARLAND, C. M., Con’s. Engr. 
Power, Industrial and Gas Producer Plants 
First Nat’l Bank Bldg. Chicago, Ill 





KIDD, Jr., Andrew 


Consulting, Mechanical and Electrical Engi- 

neer. Design of Complete Power Plants. 
Investigation, Tests and Reports 

95 Liberty St., New York City 


McCLELLAN & JUNKERSFELD 
Incorporated 
ENGINEERING AND CONSTRUCTION 
Power Developments, Industrial Plants, 
Examinations, Reports, Valuations. 
New York: 68 Trinity Place 





Chicago St. Louis 
MAIN, Charles T. 
Industrial, Hydro-Electric and Steam 


Power Plants. Development, re-organiza- 
tion and valuation. 


200 Devonshire St., Boston, Mass. 





MEYER, STRONG & JONES, Inc. 


Power Plants—Mechanical and 
Electrical Equipment— Heating 
and Ventilating 


101 Park Ave., New York City 





W. E. MOORE & CO.. Eng’rs 
Electric Power and Industrial Plants 
Flectrie Furnace Engineering 
Development, Design, Supervision 


Union Bank Bldg. Pittsburgh, Pa. 





MULLERGREN, Arthur L. 
Consulting Engineer 
Specialist in 
Electric Light, Power and W ater Pumping 


555 Gates Building 





New York Testing Laboratories 
Analysis of Coal, Ash, Oils, Water, Metals 
Electrical and Power Plant ‘Vests 
insnectors of Materials 
80 Washington St., 


hhansas City, Mo 


New York City 





OPHULS & HILL, Inc. 
Formerly 
Ophuls, Hill & MeCreery, Inc. 
CONSULTING ENGINEERS 
Ice Making and Refrigeration 
Investigations and Reports 
112-114 West 42nd &t., 


New York City 





Public Service Produ ction Company 


ENGINEERS AND CONSTRUCTORS 
Design and Construction 
Substations and Industrial 


ment of Publie Utilities. 
80 Park Place, Newark, N. J 


of Power Plants, 
Plants, Examina- 
tion and Reports, Valuations and Manage- 





SMITH, HINCHMAN & GRYLLS 
POWER PLANT ENGINEERING 
Murquette Bldg.. 





Detroit, Mich. 





STEVENS, John A. 
Consulting Power Engineer 
S Merrimack Street, 
Lowell, Massachusetts 





WESCHLER, George A. 


Power Plants, Mechanical and Electrical 
i Ventilating, 


Equipment, 
Refrigerating 
Transportation Bldg., 


Heating and 


Washington, D. C. 
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Advertising — 


as a builder of prestige and business standing is unques- 
It is an immeasurable power in influencing new 
business and retaining good-will. 


tioned. 


Professional Cards — 


In this paper offer a highly appropriate type of publicity 
for the services of professional men in the Power Plant 


field. 


Your Card — 


should appear in this directory regularly. 


there now— 


CLIP AND MAIL THIS COUPON cmmenenD 


VUNUUUEEGECEOOAEEUECECEUECEORIOUCUGUCUOEC EO EC RC OEEE 


If it is not 


Professional Directory Department 
POWER 
10th Ave., at 36th St., N. Y. 


Gentlemen: 

Please send us rates and other data 
for advertising in your PROFESSIONAL 
Directory. 














Buying—P O W E R—Section Vol. 61, No. 26 








75 cents an insertion, payable in advance, 


Positions Vacant and all other classifications, 
8. cents a word, minimum charge $2.00, 


Proposals, 40 cents a line an insertion, . 





UeEacuae : R 
UNDISPL: AYED—RATE PER WORD: 
Positions Wanted, 4 cents a word, minimum: 


on ‘Bor pie. aut, ‘ 


count 10 words add 


ee Discount ot 0 % it one Dayment is ‘nade tn 
ou utive. inse 


. advance. 


eget 








POSITIONS VACANT 





Illinois 





OPERATING chief engineer Wanted to 
tuke charge operation and maintenance 
power house large industrial plant 
Northern Illinois. Must have had several 
years’ practical experience in successful 
handling S800 boiler hp. and generating 
units, and be able to show results in de- 
velopment of boiler and engine room 
staff. Man between 30 and 40 preferred. 
Real opportunity for one who can show 


results in economical operating. Appli- 
cutions should state experience, accom- 
plishments, and salary expected. <All ap- 
plications will be acknowledged. P-900, 


Power, 7 So. Dearborn St., Chicago, Ill. 


EMPLOYMENT SERVICE 





EXECUTIVES, engineers, find our in- 
dividual confidential service effective in 
making new connections. Personally con- 
ducted by Mr. Jacob Penn, the eminent 
employment authority, known to leading 
business men throughout America. Re- 
fund agreement protects you. Not agency. 
Jacob Penn, Incorporated, 305 Broadway, 
New York. 

SALARIED men seeking tentative offers 
of new connections, are invited to com- 
municate confidentially with the under- 
signed, who will negotiate overtures 
without jeopardy to present connections. 
A professional, ethical service, restricted 
to high grade positions; established 1919. 
tetaining fee refunded as provided in 
our “Refund Contract” if service is not 
satisfactorily rendered as per contract, 
and such refund be requested within three 
months from date remitted. Send name and 
address only for particulars, R. W. Bixby, 
Inec., 702 Lockwood Building, Buffalo, N. Y. 











POSITIONS WANTED 


Maryland 


— 





‘ENTRIFUGAL pump designer r desires ; po- 
sition. 15 years’ experience designing, 
manufacturing and testing. For past 6 


years developed a complete line of high 
grade centrifugal pumps. PW-903, Power, 
Real Estate Trust Bldg., Phila., Pa. 





POSITION WANTED 


ales 
Manager 


desires position with firm 
needing the services of man 
with 14 years’ suceessful ex- 
perience in sales manage- 
ment Besides proved ex- 
ecutive ability he brings the 
personal following and in- 
timate ftriendship of scores 
of jobbers and hundreds of 
their salesmen throughout 
the country, Write. 














PW-897, Power 
Tenth Ave. at 386th St., New York City 

















“tnuisplayed. ads (not 
dale 





POSITIONS WANTED 








- = 6c e ? © 9 
: New York Bailey’s Mathematics 
ADVERTISING manager with fourteen (By A. R. Bailey) 
years’ experience in all the details of a 290 pages of Mathematical Problems of 
busy advertising department seeks con- Steam Engineering worked out. Indexed. 
nection with manufacturer. Age $1, mar- 4%4x6™% inches. Flexible binding. Price 
ried. PW-S898, Power, Tenth Ave. at 36th $2.50 postpaid. Sent on 10 days’ approval. 


St.. New York. 


WARD'S BINDERY, 





SHI 
plant where there is wider opportunity 


in a modern 60,000 kw. steam plant, 1918, WANTED 
Two years’ college education, six years in 


t 
I 
I 


Several thoroughly experienced oil engine 500 to 1000-cu.ft. capacity, 


sales engineers wanted by large builder 


c 
i 
( 


writing and give complete information. 


SW-894, Power, Leader-News _ Bldg., ° 
Cleveland, Ohio. International Harvester Co. 
Large Established Manufacturer Purchasing Department 
Selling power plant equipment, has opening 606 So. Michigan Ave., Chicago, Illinois 


perienced in mechanical engineering. 

Sales experience not absolutely essential. 

This position has unlimited possibilities WANTED 

for the right man. Would consider sta- 

tionary engineer desiring to enter selling OIL ENGINE 

ie SW -902 70wer 7 = year P 

a. Colona, lll. a Sree Similar to Primm, St. Marys, Ingersoll- 


of age preferred. Splendid opportunity gc age > 
for good men. Answer in y 95 lb. pressure 


Virginia 320 Spring Street, Seattle, Wash. 


ikT engineer wishes to change to a 











or advancement. At present: employed 


his plant. 26 years old, married, healthy. 


oe 
Wy Rut powers Heat Hatate Trust Bas]? A Compressor 





SALESMEN WANTED One good used two-stage, 


Sales Engineers’ 





f Diesel and semi-Diesel engines, located arranged for motor drive, 


n Ohio. Men between 30 and 40 years 





own hand- 








n Chicago sales office, for young man ex- 








Rand, 75 to 100 hp., to run a cotton gin. 








State price f.o.b. cars at shipping point, 





REPRESENTATION AVAILABLE > oe also age of engine and reason for selling. 
Established Sales Engineer CORNING ROLLER MILL CO. 
Will consider handling additional accounts Corning, Arkansas 
in state of West Virginia. RA-901, 


Power, Leader-News' Bldg., Cleveland, _ 


( 











Yhio, 











PATENT ATTORNEY Pflauder Steel 











Cc. L. PARKER, patent attorney, formerly 
member Examining Corps, U. S. Patent 
Office, McGill Bldg., Washington, D. C ankKs 
Inventors’ handbook sent upon request 
U. S. GOVERNMENT A recent purchase of steel tanks gives us a 
er . large stock of Pflauder Seamless Ring 
TREASURY DEPARTMENT. Oftice of ‘ ti tee as “aay "ys 
=~ Supervising Architect Washington Bolted, Sectional Tanks, sizes trom 200 
» Cc. June 19, 1925 SEALED PRO. gallons up. Also 20 Pflauder Enameled 
Dnata will ke opened my this office a 4 Oval Pans, 12-ft.x36-in.x18-in. with flanged 
pm. July 17, 1925, for improving cute’ tig connections. (These were never used), and 
facilities, etc. (new heating systems), at 20 Graver Corporation riveted steel storage 
the U. S. Quarantine Station, Galveston, tanks, vertical and horizontal. 
Texas. Drawing and specifications may be 


obtained from the Officer in charge at the 
station, or at this office in the discretion 


of 
mie 


Nashville Industrial Corporation 
the supervising architect, Jas. A. Wet- Old Hickory, Tennessee 
sre, Acting Supervising Architect. 

















AGENCY WANTED Direct Connected 


We are prepared to take over your Generator Set 


entire sales in this territory, carry 
stock, act as your distributing center, 1—Bullock 265 K.V.A. Alternating 
finance and otherwise promote the sale Current Generator Set, 220 v.. 60 
of your product. cy., 3 ph. 383 amp. at 150 r.p.m. 


Our 230-ft. warehouse, located on rail- direct connected to Buckeye High 
road siding, equipped with electric Speed Engine, 18x24, complete with 
cranes, prepared to handle any class of oiling system, 9% K.V.A. General 
material. Will open New York office, Electric Exciter, switchboard, in- 
if desired. struments, switches and _ rheostat. 






Power Machinery Exchange, Inc. 


Nashville Industrial Corporation 
1 Montgomery St., Jersey City, N. J. 


Old Hickory, Tennessee 























June 30, 1925 


Power 
























\ 














| i 
19h 
us ee 

cy wn ' 
Ml) 


aN 
Mp 
. 





oer. 
. . ; 





SEARCHLIGHT SECTION 


DO YOU 


Buy when Buying is Good? 


OR 
DO YOU 


Buy when Necessity Compels, 
and pay a top-notch market price ? 












A dollar saved is a dollar made and a wise purchaser anticipates his requirements and looks for bargains. We are offering at this 


time some of the biggest bargains in the 


Here are a few samples. Every one a bar- 
gain. Look them over; come, inspect, and 
be convineed. All in stock here, in operat- 
ing condition, and for prompt shipment. 


A. C. Generators 


1—500 Kva, or 400 Kw., 80% P.F., G.E.. 


phase, 60 cycle, 220 or 440 volts, 


r.p.m., horizontal, non-condensing Turbo Gen 


erator Set for 150-lb. steam,  5-Ib. 
pressure with switchboard, price, $4,500. 


2—250 Kva each. Westinghouse, 3 phase, 


cyele, 2300 volts, 600 r.p.m., belted 


Alternators, each with pulley, rails, exciter 
and rheostat, have damper cage windings for 
synchronous motors, and practically new, price, 


$1,000 each. 


1—150 Kva, Allis-Chalmers, 3 phase, 60 cycle, 
2300 volts, 900 r.p.m., belted type Alternator, 
with pulley, rails, exciter and rheostat, price, 
$800. 


1—94 Kva, G.E., Type ATI, 3 phase, 60 cycle, 
220 volt, 1200 r.p.m., belted Generator 
synchronous motor with rails, pulley exciter 


and rheostat, price $700. 
1—75 Kw, Westinghouse, 3 phase, 60 cycle, 
volts, 900 r.p.m., belted type Generator, 


rails, pulley, exciter and rheostat, price $600. 





history of our business. 


Engines 


1—22x36, Hamilton, left hand, heavy duty, heavy 
rolling mill frame, double eccentric, double 
ported valves Corliss Engine, with wheel 13 %2 
ft. in diameter for rope drive with accessories, 
practically new, price $2,300. 
16x36, Lane & Bodley, left nand Corliss 






with wheel 12-ft. in diameter 
2 in, face, with accessories, price $700. 


-16x22, right hand and left hand, Houston, 
Stanwood & Gamble Plain Slid» Valve. Side 
Crank Throttling Governor Engines, each with 
wheel S8-ft. in diameter by 1S8-in. face and 
accessories, Price, $500 each. 
-16x20, Houston, Stanwood & Gamble, left 
hand, Plain Slide Valve Throttling Governor 
Engine, with wheel 8-ft. in diameter by 18- 
in. face with accessories, practically new. 


Price, $500. 


-12x12 Ideal Center Crank Enclosed Type Auto- 
matie Engine, mounted on sub-base with belt 
wheel, governor wheel and accessories. Price 
$350. 


Boilers 
150 Hp., 72 
built for 1 


oF 
triple riveted 


without stack Price, $700 each. 


Established 1875 


a 


x18, HRT high presssure Boilers, 
5 pounds with butt strapped, 
longitudinal seams, each con- 
taining 70-4-in. tubes, complete with fronts, 
grates, usual castings, fittings and trimmings 





100 Hp., 66x16, high pressure Boiler as 


above. Price, $600. 
90 Hp., 60x18, high = pressure” Boiler as 
above. Price, $600. 


—100 Hp. each, 66x16 Boilers, as above, ex 
cepting double riveted and lapped longitudi 
nal seams, built for 100-Ib. pressure. Price 
$500 each. 

Boilers have all been overhauled and tested. 


D. C. Units 


150 Kw Westinghouse, three-wire, 125-250 
volts, direet) current Generator, direct con- 
nected to an 18x20 Erie-Ball, Horizontal En 
closed Type Automatic Engine on sub-base 
with accessoriess, including switchboard and 
instruments Price, $2,000. 

Kw, G.E., 250 volt, direct current Gener- 
ator, direct connected to a 144ex14, Ideal, 


Center Crank, Enclosed Type Automatie En- 
gine, mounted on sub-base, with accessories, 
including switchboard, Price $1,500. 

-35 Kw Triumph 125 volt direct current Gen 
erator, each direct connected to a 9x12 Ideal 
enclosed type automatic Engine on sub-base 
with accessories, including switchboard. Price, 
$500 each. 


f.o.b. cars our factory Cincinnati, subject 
prior sale, 


THE RANDLE MACHINERY COMPANY 


1768 Powers St. 


Cincinnati, O. 








BOILERS 


4—125-hp. Ames Empire. Built 192°. 


A.S.M.E. and Massachusetts Standard. 
125 lbs. working pressure. Excellent 
condition. 
HOWARD W. READ 
1109-10 Colonial Trust Bldg., 
Philadelphia, Pa. 





Electric Generators 


Practically New. 


2—250 kw., G. E., 3 ph., 60 cye., 240 v. 
with belted exciters, switchboard, etc. 
Direct Connected to Universal Uniflow 
Skinner Engines. Complete with all 


valves and _ fittings. 
J. G. COOK 
4267 Elmhurst Ave., Detroit, Mich. 


STOKERS 


Complete sets Westinghouse 8-Retort Stokers. 
Were installed in’ boiler but) never used. 
Complete, ready for installation, including 
Buffalo Stoker Engine, at a bargain. 


Write for Prices 


NASHVILLE INDUSTRIAL CORPORATION 


Old Hickory, Tennessee 











PT 


ceoeeeeneeee 


FOR SALE 


Machinery 


1—100 hp. Bigelow H.R.T. Boiler. 


Operates at 125 lb. pressure. 


1—Hewes & Philips simple Corliss 


Engine, 100 hp. 


1—Crocker-Wheeler Generator, Type 


CCD—75 kw. at 625 r.p.m., 250 v., 
300 amp. 


Pittsburgh Plate Glass Company 
P. O. Box 168, Newark, N. J. 








2—New Boilers—408 H.P. 


180-lb. ASME with Stokers. 


eso H.P. OIL ENGINES 


2—4000-FT., 1—5000-FT. SUR. CONDS. 
8—350-hp. B. & W. Boilers, 160-Ib. 
2—350-hp. Sterling Boilers, 175-lb. 
4—1150-hp. New Boilers, 250-Ib. 


750 K.V. A. Mixed Press. 


Turbo 440 v., 


60 cy., 38 ph., cond. and auxls. 
1000 GPM. Underwriters Cent. Pump. 
CRANES—10 ton, 48-ft. 9-in. and 67-ft. 
span, 25 ton 71-ft.—50 ton, 71-ft.—25 
ton, 48-ft.—15 ton, 65-ft.—25 ton, 55-ft. 
5-in., etc. 


ROSS POWER EQUIP. CO. 


5 So. Meridian St., Indianapolis, Ind. 


FOR SALE 


11—60 inch 


I. D. Galvanized Flat Roof 


Ventilators 


“Swartwout” in good condition used for 
exhausting hot. air. 


HYATT ROLLER BEARING CO. 


Harrison, N. J. 











TLL 





FOR SALE 


2—Brand New 500 Hp. Wickes 
Vertical Water Tube Boilers 


175 lbs. pressure together with 


2 Detroit Underfeed 


Stokers. Must move immediately and willing to sacrifice 


at low price. 


Phone—W ire—W rite 


CONSOLIDATED PRODUCTS COMPANY, INC. 


Barclay 0603 


15 Park Row, New York, N. Y. 


FEED WATER 
HEATERS 


1—Stickle 400 B.H.P. No. 4 Open 


Coil Feed Water Heater and Puri- 











fier complete. 


1—American 400 B.H.P. No. 18 ,Feed 


Water Heater, complete. 


3—Warren Webster Open Type Feed 


Water Heaters, 11,000 B.H.P. 
capacity each. 


Nashville Industrial Corporation 
Old Hickory, Tennessee 
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2000 Hp. Boiler Plant Complete 


WITH STEEL BUILDING-BUNKERS-STACKS-STOKERS AND ACCESSORIES 


4—512 hp. Sterling Boilers, Class S-26, 200 lb., A.S.M.E. Std. 


4—72-in. x 141-ft. Steel Stacks, guyed. 


Also Feed Water Heater, Pumps, Steam Header and all fittings. 


wide, with cupola. 


Steel Bunkers built integral with building, equipped with steam hoist, mounted on building for pulling railroad cars up 


incline on top of bunkers, for dumping directly into them. 


Railroad tracks both sides of building. 


10 High Street 


Will sell As Is or load on cars—to suit buyer. 


A. LEE ELLIS 


TELEPHONE CONGRESS 4597 


Used 2 years, built 1917—EXCELLENT ! 
4—B. & W. Chain Grate Stokers, engine driven. 


Boiler House, Steel construction, 107 ft. long x 33 ft. 


Boston, Mass. 








WATER TUBE — 


6—100-hp. Wickes Vertical Water Tube 


2—300-hp. Vogt Water Tube Boilers, 1°25 


°—300-hp. Heine Water Tube Boilers, 160 


Nashville Industrial Corporation 


BOILERS 


Practically New 


Boilers, 175 Ibs. pressure, complete 
with Murphy stokers, Crane non-return 
valves, 48-in.x90-ft. steel stacks and 
all accessories. 


Ibs. pressure, cast fronts, rocking grates 
and steel breeching. 


Ibs. pressure, cast iron fronts, gauges 
and water column. No stoker or grates. 


Old Hickory, Tennessee 


1—75 kw. Harrisburg-Western Electric Engine Generator Unit, 125 vy. D.C. 


Low price, first class condition. 


1—250 kw. Rice and Sargent Engine, direct connected to 60 cy., 220 v. generator. 


Very reasonable. 


1—350 kw. Rice and Sargent Engine, direct connected to General Electric 60 cy., 
220 v. generator. Cheap—if bought quickly. 


1—7'4 kw. Fairbanks Generator, 125 v. D.C., direct connected to 12 hp. single 


cylinder gasoline engine. 


R. SCHEINERT COMPANY 


123-25 N. Third Street, Philadelphia, Pa. 








AIR COMPRESSORS 


1—Gardner 12x16x12, Style I-YE-52. 
1—Blaisdell Duplex 14 and 22x14x14, 


NASHVILLE INDUSTRIAL CORPORATION 


complete and practically new. 


Old Hickory, Tennessee 


TRANSFORMERS 


6—Pittsburg Outdoor Type 600 kva., 
6600-2200 v., GO cy., single phase. 

3—Westinghouse Outdoor Type, 100 kva., 
2400-240-120 v., 60 cy., 2 ph., Type S. 


NASHVILLE INDUSTRIAL CORPORATION 


Old Hickory, Tennessee 


1—80 hp. and 1—100 hp. Complete with 


FOR SALE 


HORIZONTAL 
TUBULAR BOILERS 


smokestacks and pop valves. Address 
SHERMAN PRESERVING CO. 
P. O. Box 1022, Rochester, N. Y. 








GENERATING UNIT 


150 kw., 250 to 275-v. General Electric 
Generator, direct connected to Erie Ball 
Engine, complete with switchboard panel, 


FOR SALE 


INDIANA COKE & GAS COMPANY 
Terre Haute, Indiana 








Goulds Triplex Pump 


Size 6x8. In good condition. Will supply 
new valves and packing. To move quickly. 
Price, $250.00, 
THE GOULDS MANUFACTURING CO. 
12°24 Granite Bldg., Rochester. N. Y. 


FOR SALE 


MUST SELL AT ONCE 


100 H.P. Water Tube B. & W. Boiler; 75 H.P 
Skinner Engine direct connected to 50 K.W. Direct 
Generator; 12 H.P. Upright Engine connected to 15 
K.W. Generator. All in fine condition, good as 
new. Sell all or part. Inquiries solicited. 


J. W. HOOGE, Treasurer 
158 S. Water St., Mobile, Ala. 

















A Fractional HP Motor ora 








USED RIPE 
wrought, cast, or steel, all sizes. Re-con- 
ditioned and guaranteed. 
USED TANKS 
for storage or pressure; all types, 100 t 
100,000 gallons. 
USED RAIL 
16 to 90 Ib., with bars; in first clas 
condition. 
Get our prices, Immediate shipment! 
Joseph GREENSEFON’S Sons Iron & Steel Co. 
St. Leui Mo., Tulsa, Okla 











~ 
SAVE .35 to 45% 
Buy- Properly Rebuilt Electrical Power 
Equipment 


Every machine’ completely overhauled 
and tested — Guaranteed 
Write for Stock Bulletin 


- The FUERST-FRIEDMAN Co. 
CLEVELAND, OHIO 
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1+—Second hand, in good condi- 


Wilbur Dolson Silk Co., Inc. 


FOR SALE 


Electric Motors 


tion, 5 to 40 hp. For de- 
scription, apply 


17 Madison Ave., New York City 


Telephone Mad. Sq. 5206 








USED POWER EQUIPMENT 


Released from service by a number of 
public utility companies 


Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 
under above classification 


WRITE TODAY FOR YOUR COPY B 


Phoenix Utility Co., 71 Broadway, New York City 
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PITTI 


Power Machinery Exchange 


1 Montgomen/ Street, Jersey City Nf. 


A. C. Units 


3-Phase, 60-Cycle 
Kova, Gen. 
470 Wehse. 


Engine Price 
Parsons Tur. Non. 
Con. $1700 


330 Al.-Cha! Al.-Chal. Corliss 5250 


312 u. E. Skinner Unaflow 6 00 
250 Al.-Chal. Al.-Chal. Corliss % °O 
225 G. E. Monarch Corliss 3000 
185 G. E. Skinner 2250 
10 Al.-Chal. Al.-Chal. Corliss 3000 
125 G. E. Chuse 1750 
105 G. E. Ide Ideal 1500 
105 Wehse. Ridgway 1500 
75 Al.-Chal, Chandler Taylor 1250 
75 Wehse. Chuse 4 V. 1250 


Boilers, Engines, Motors and Generators. All size:. Write for 








SPECIALS 


625 kva, Gen. Elec. Curtis Turbo Gen. 
Unit, 3 ph., 60 cy. with condenser 
and switchboard. 

500 kva. Cr. Wheeler 3 ph., 60. ey., 
140-220 =v... with Hewes Phillips 
Cr. Comp. Corliss Engine. 

170 kva, Westinghouse Parsons Turbo 
Generator, 3 ph., 60 cy., with con- 
denser and switchboard, $5500. 

375 kva. G. E. 3 ph., 60 cy. Gen., dir. 
con, Erie Ball 4 valve Engine, $5500. 

360 Kva. Gen. Elec. 3 ph., 60 cy., with 
Harris Cr. Comp. Corliss Engine 
with condenser. 














BOILERS 


8—600 Edgemoor W.T., 200 Ib. 

2—308 Heine W.T., 175 lb. ASME. 

2—295 B. & W. Stirling ASME, 160 
lb., $2500 each. 

3—200 hp. H.R.T., 150 lb., with stacks, 
$1150 each. 

2—150 hp. H.R.T., 150 lb., with stacks, 
2750. 


All Boilers furnished with insurance 
company’s certificate. 


information. 











TURBINES 


1—1000 KW, .80 P. F., 


type A’TB-2-1250-3600, form T, 3600 rpm, 


3 phase, 60 cycle, 2300 volt, General Electric generator direct con- 
nected to 1000 KW Curtis turbine. 

1—1000 KW, .80 P.F., 2300 volt, 3 phase, 60 cycle, Ridgway generator 
direct connected to a Ridgway Rateau-Smoot turbine complete with 
C. H. Wheeler Mfg. Co. condenser. 

1—1000 KW, 2 phase, 60 cycle, 2400 volts, 3600 rpm, (can be recon- 
nected 3 phase) General Electric to 1000 KW General Electric 
Curtis turbine with Alberger Barometric Condenser, 

1—750 KW, 2 phase, 60 cycle, 2400 volt, 1800 rpm,.General Electric 
generator to a 750 KW, General Electric horizontal turbine with 


Alberger Barometric Condenser. 








1—600 kw., Brand New, 3 ph., 60 cy., 480 or 2300 v., 
General Electric-Curtis turbo generator unit. 








2—500 KW, .S0 P.F., type ATB, 3 phase, 60 cycle, 2300 volt, General 
Electric generator direct connected to a 500 KW, Curtis turbine 
with LeBlanc motor driven condenser. 


Power Equipment Our 


Specialty. 


Transformers, Engine Generator 


Units, Dynamos, Motors, Etc., Etc. 
New List Issued——Motors and Power Equipment. Pleased to Send on Request. 


GEORGE SACHSENMAIER CO. 


924 N. Third St., Philadelphia, Pa. 


Regulators—Used 

1—25 kw. G. E. No. 238939, Type IRS, 
Form F; 2400 v., 125 amp. At- 
tached to 1—'g hp. motor No. 
203012. Ind. 1800 r.p.m. 

1—25 kw. G. E. Potential No. 121067, 
Type IRS, Form F, 60 cy., 
2200/4400 Pri., 125 amp. Sed. At- 
tached to 14 hp. motor No, 121094. 
Form K, 60 cy., 220 v. Class 
4-Ye-1800. 

2—25 kw. G. E. Potential No. 438066- 
438068, Type IRS, Form F4 2-25-60, 
2400 v. Pri., 125 A. Sed. Attached 
to 14 hp. Ind. motor No. 298265- 
298276, Type KT 8'¢-900, Form C, 
60 cy., 220 v. Speed no load 900. 

4—25 kw. G. E. Type IRS, Form C, 
2400 v., 125 A., motor operated, 
3 ph., 220 v., AC motor. Ser. No. 
239932-438064-198497-238938. 

5-—25 kw. G. E. Type IRS, Form F, 
2400 v., 125 A. Ser. No. 238939- 
239932-438064-198497-238938. 

6—25 kw. G. E. Type Ir. Pri, v. 2400. 
Sec. amps. 25, No. 198499-198496- 
198 501-198500-238933-121072. 


Address 


THE DETROIT EDISON CO. 


Edw. T. Gushee, Purchasing Agent 
"000 Second Ave., Detroit, Mich. 








"—Turbine driven, 80 G.P.M. against 165 


SOCCHUHCHOECOOOOUCECEOEOECEOEDECRCECEEEOEE 


FOR SALE 
Morris Boiler Feed Pumps 


Ib. pressure. As good as new. Will dis 
pose of them for one-fourth original 
value. 

Address Inquiries, 
375 N. Main Street, Wellsville, N. Y. 





STIRLING BOILERS 


12—825-hp. Babcock & Wilcox Stirling Water 
Tube Boilers, Class M-30, 200 Ibs. pressure 


Complete with Westinghouse stokers, forec 


draft fans, Vulean soot blowers and all ac 


cessories, 
Slightly used and a bargain. 
gspecifivations. 


NASHVILLE INDUSTRIAL CORPORATION 


Old Hickory, Tennessee 





Write for prices and 


BOILER BARGAIN 


If sold before removal—150-hp. Seotech 
Marine. Exeellent condition. 150 Ibs. 
working pressure. Complete with 60° ft. 
vood stack and all fittings. 
HOWARD W. READ 
1109-10 Colonial Trust Bldg. 
Philadelphia, Pa. 








onceceneunenneqennr 


BOILERS 


250 hp., Standard Cross Drum Watertube 
Built for 200 lb. Working Pressure. 


PUMPS 


10 x6 x10 Horizontal Duplex. 
10 x6 x12 Horizontal Duplex. 
6 x5%x 6 Horizontal Duplex. 
$44x23,x 4 Horizontal Duplex. 
10 x6 x12 Vertical Simplex. 


CONDENSERS 


2400—2000 and 800 square foot Cooling 
Surface. 





HEATERS 


No. 10 Reilly Type D Two Pass. complete 
with fittings. 


10 KW. ELECTRIC 
GENERATOR SETS 


General Electric and Engberg makes. direct 
connected to Vertical Engines, automatic 
self-oiling compound wound, 110 to 3°25 
volts, D.C. Complete with switchboard. 


Power planv auxiliaries 


Write or wire for prices and descriptive bulletins. 


WESTERN MARINE & SALVAGE COMPANY, Inc. 


Desk P. 


Alexandria, Virginia 





BOILERS 


1 300 hp. Keeler water tube, 150 Ib. 

2—-300 hp. Heine, water tube, 150 Ib, 

1 u50 hp. Heine, water tube, 150° Ib. 

2 175 hp., 78 in.xI8 ft. return tubular, ASME 
150 Ib. 

D 180 hp., 72 in.x18 ft. 6 in. return tubular, 
150 Ib 

1-150 hp. Kewanee portable, 125 Ib. 


_ GENERATORS 


2 15) «6©ckw., 220 v., 3 ph. 60 cy. General 
Klectric, belted. 

1—50 kw., 230 y., DC, Crocker-Wheeler, Ames 

engine direct connected. 


THE Q’BRIEN MACHINERY (0. 
113 North Third Street, Philadelphia, Pa. 
Long Distance Telephone: Market 0727 

OBRIEN, Philadelphia. 


Cable Address: 
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A market that spends $1,000,000 
a day in the United States 
for machinery and 
equipment 


Popular conception has pictured Latin America 
as being chiefly a vast region devoted to agricul- 
ture and mining—a continent developing its prod- 
ucts chiefly from the forests, the farm and the 
mineral wealth beneath the surface of its soil. 


One thing, however, has been lacking in this 
conception—a realization of the mass sense of 
national pride, a consciousness of the power of 
natural resource in world trade which the war 
awakened in a people tied down to economic 
dependence. 


To some countries the war brought grim devas- 
tation. To South America it brought industrial 
activity and a burning national desire to fashion, 
in its own shops, the tools of industry and 
commercial growth. And the giant is playing 
with this new ideal; strengthening and moulding 
it into a firm structure of profit and pride to the 
country. Already, during the past decade, the 
number of manufacturing plants has increased 
more than 1,000 per cent. 


Latin America needs Machinery—needs it badly 


The market for machinery and general industrial 
equipment approaches in kind the market that 
existed in this country twenty-five years ago. 


Latin America is expressing its need for ma- 
chinery and equipment by a daily expenditure of 
over $1,000,000 in the U. S. A. alone—spending 
this vast sum of money freely in return for 
the many products needed by its industries. 

Straight to the heart of this great market goes 
INGENIERIA INTERNACIONAL carrying the mes- 
INGENIERIA 
INTERNACIONAL has literally become the working 


sage of how to do and where to buy. 


tool of practically every important Spanish-read- 
ing engineer, industrial executive, government 
official and importer on whose shoulders rests the 
responsibility for advancing Latin America to 
her industrial place in the sun. 


The market is there. The channel of approach 


is direct. Let the Sales Consulting Service of 
INGENIERIA INTERNACIONAL predict the accurate 


sales opportunities for your product. 


INGENIERIA 


INTERNACIONAL 


(International Engineering) 
{ McGraw-Hill Publication 


Tenth Avenue at 36th Street, New York 





Vol. 61, No. 26 
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THE “OUNCE of PREVENTION” 


(FIRE PREVENTION) 


IS THE RIDGWAY ELEVATOR! 





PREVENTION URGED, 
RATHER THAN CURE, 
IN FIRE-LOSS DRIVE 


Protective Association Shown 
Devices Said to Have De- 
creased Damage 60 P.C. 


FIFTY CITIES JOIN CAMPAIGN, 
WITH RISK RATES REDUCED 


Special to Business Section, 
Public Ledger 





The Wise Man will keep the fire 
out of the elevator hatch by using 


RIDGWAY STEAM  HY- 
DRAULICS 


As so many thousands of the 
Biggest and Best are now doing. 


ELEVATORS ARE BURNING 
DOWN FACTORIES EVERY 
DAY. 

Dust and wind and the spark—then 


the explosion—and away goes your 
business. 














Double Geared 





If you think we are “alarmists” try- 
ing to “seare’’ you into Ridgway Ele- 
vators just read this column head from 




















the Philadelphia Public Ledger. 
Chicago, May 13. That those 
interested in fire protection should “ ” 
follow the methods adopted by modern PREVENTION URGED. 
medical research and devote their at ia : a ee 
tention largely to prevention rather Fire losses are becoming “appalling 
than cure, was the dominant note and after awhile the man who has 
sounded at today’s meeting of the Hydraulic Elevators is going to have 
National Fire Protection Association the lowest insurance rates. 
being held at the Congress Hotel. 











You “prevent” a fire and get perfec- 
tion in elevators when you 


“HOOK ’ER TO THE BILER” 


_Craig Ridgway & Fils Co. 
Over 3000 in daily use COATESVILLE, PA. 
































Direct Acting 














SOUT 





Cling-Surface 


The Pioneer Belt Preservative-Lubricant to assure full power 
from slack-running belts. Eliminates slip and tension; re- 
duces friction and lubrication costs. Makes and keeps belts 
mellow, pliable, water-proof; preserved for longer and better 
service. Send for 60-day test tin on approval. 

F.O.B. Warehouse Stocks in Different Centers 
CLING-SURFACE CO., 1049 Niagara St., Buffalo, N. Y. 








Tension Adjusting Couplings 


will take up the stretch in your rope drives. They twist 
up the rope while it is in position on the pulleys. No 


splicing costs and delays. Applicable to English system 
MORSE CHAIN CO., ITHACA, N. Y. 3 drives. 
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There is a Morse Engineer near you 


‘ S€ Atlanta, Ga. Cleveland, Ohio 
Drive, the largest in Baltimore, Md. Denver, Colo. San Francisco, Cal. 
the world, has been in Birmingham, Ala. Detroit. Mich. St. Louis, Mo. 

successful operation Boston, Mass Minneapolis, Minn, Toronto, Ont., Can. 





Ask for Bulletin C-22-2, describing this coupling and 
Stevedore Transmission Rope 


C. W. HUNT CO., Inc. 


A 5,000 h.p. Morse 


TTT TTT 


Pittsburgh, Pa 


TUNEL 







expense for repairs. 


over nine years, with (Charlotte, N.C. New York City Winnipeg, Man.. Cen = . 
practically negligible Chicago, Til. Philadelphia, Pa. 2151-30 2 West New Brighton, New York. 








Belt User’s Book Free 


Users find it helps them to get the most 
from their belts. Students ask for it because 
it gives them the practical side of belt usage 
without much of the technical. 

Mailed gratis on request 


J. E. RHOADS & SONS 
PHILADELPHIA—11 No. Sixth St. 


The mark of the United States 
Rubber Company on mechan- 
ical rubber goods is a guar- 
antee of engineering quality. 


























ee (ae 
2 Factory: Wilmington, Del. = Branches in Every Industria! Center 
=i PUOTUTEL ELEN EAENENENTOTOT NEL mm 
NEW YORK BELTING & PACKING CO. 
New York Boston Chicago Philadelphia Pittsburgh St. Louis San Francisco 


Manufacturers High Grade Rubber Goods for Mechanical Purposes 


“Indestructible” White Sheet Packing 
“Cobbs” High Pressure Piston Packing 


“Firo” Superheat Sheet Packing 
“Test Special” Rubber Belting 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Used in the Power Plant Field 
with Names and Addresses of Manufacturers and Distributors 
See Last Page for Alphabetical Index 





Accumulators, Hydraulic 
Bethlehem (Pa.) Steel Co. 
Aftercoolers & Receivers, Ait 
Chicago Pneumatic Tool Co., N. 
ingersoll-Rand Co., N. Y. 
Nordberg Mfg. Co., Milwaukee 


Air Chambers 


Hereules Float Wks., Springfield, 


Mass. 
Air Washers ; 
Spray Engineering Co., Boston 


Alternators, Turbo wee 
Elliott Co., Wellsville, N. Y. 
General Eleetriec Co., Schenectady 


Ridgeway (Pa.) Dynamo & Engine 


Terry Steam Turbine Co., Hartford 


Arches, Boiler Door Rm 
McLeod & Henry Co., Troy, N. Y. 


Arches, Flat, Suspended 


Bernitz Furnace Appliance Co., Boston 


Rigelow Arch Co., Detroit 

Brady Conveyors Corp., Chicago 
Detrick Co., M. H., Chicago. 
Hofft Co., M. A., Indianapolis 
Illinois Stoker Co., Alton, Ill. 
Laclede-Christy, St. Louis 


Liptak Fire Brick Arch Co., Mexico, 


Mo. 
McLeod & Henry Co., Troy, N. Y. 


Walsh Fire Clay Products Co., 
Louis 
Ardometers 


Bacharach Industrial Instrument Co., 


7008 Bennett St., Pittsburgh 


Ash Gates and Hoppers for Pul- 


verized Fuel 
Allen, Sherman, Hoff Co., Phila. 
taker, Dunbar Co., Cleveland 
Joffrey Mfg. Co., Columbus, O. 


Ash Handling Equipment 

Allen, Sherman, Hoff Co., Phila. 
Baker Dunbar Co., Cleveland 
Barber-Greene Co., Aurora, Ill. 
Brady Conveyors Corp., Chicago 
Chain Belt Co., Milwaukee 
Combustion Engrg. Corp., N. Y. 
Conveyors Corp. of Am., Chicago 
Detrick Co., M. H.. Chicago 
Gifford-Wood Co.. Hudson, mS. 
Hayward Co., N. ‘ 

Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago 


MeMyler-Interstate Co., Clevels ~. 


Robins Conveying Belt Co... N. 
United Conveyors Corp., Chie ago 


Ash Quenchers : 
Allen, Sherman, Hoff Co., Phila. 


Ash Sluicing Systems : 
Allen, Sherman, Hoff Co., Phila. 


Ash Tanks, Cast Iron 

Baker, Dunbar Co., Cleveland 
Conveyors Corp. of Am., Chicago 
Ash Tanks, Steel ; 

Heine Boiler Co., St. Louis 

Ash Tanks, Tile i 
United Conveyors Corp., Chicago 


Baffle Walls, Boiler 


Betson Plastic Fire Brick, Rome, 
N.Y 


Engineer Co., N. Y. 
King Refractories Co.. Buffalo 
Laclede-Christy, St. Louis 


Liptak Fire Brick Arch Co., Mexico, 


Mo 
MeLeod & Henry Co.. Troy, N. Y. 


Walsh Fire Clay Products Co.., 
Louis 


Baffles, Monolithic 


Betson Plastic Fire Brick Co., Rome 
I ¥ 


King Refractories Co., BuffaJo 


Relting 
Greene, Tweed & Co.. N. ¥ 


N. Y. Belting & Packing Co., N. ¥ 


Rhoads & Sons. J. E., Phila. 


Quaker City Rubber Co., Wissin- 


oming, Phila. 

Belting, Conveyor 

a ffrey Mfg. Co., Columbus, O. 
. Y. Belting & Packing Co., N. 


Belting, Leather, Waterproof 
Rhoads & Sons, J. E., Phila. 


Belting, Rubber 

N. Y. Belting & Packing Co., N. 

Quaker City Rubber Co., Wissin- 
oming, Phila. ; 

U. S Rubber Ce. ee. Be 





Brown Hoist Mchy. Co,, 


Blowers, Centrifugal 


Green Fuel Economizer Co., 
es. Ee 





Green Fuel Economizer Co., 
ms Ss 


Blowers, Induced Draft 


see, Turbine 


Boiler Compound 
Garratt-Callahan 


Boiler Insulation 


American Chimney on, 


Cement Gun Co., / 


Naismith & Sons, 
Plibrico Jointless 


Boilers, Cross-Drum 

Babcock & Wilcox Co., N. Y. 

Brunswick-Kroeschell Co., Chicago 

Edge Moor (Del.) Iron Co. 

Heine Boiler Co., St. Louis 

Springfield (Il.) Boiler Co. 

Walsh & Weidner Boiler Co., Chat- 
tanooga 

Wickes Boiler Co., Saginaw, Mich. 


Boilers, Heating : 
Brunswick-Kroeschell Co., Chicago 
Stanwood Corp., Cincinnati 


Boilers, Portable : 
Erie City Iron Wks., Erie, Pa. 
Stanwood Corp., Cincinnati 


Boilers, Return Tubular 
Coatesville (Pa.) Boiler Works 
CoKal Stoker Corp., Chicago 
Delany & Co., P.. Newburgh, N. Y. 
Erie City Iron Wks., Erie, Pa. 
Keller Co., E. Williamsport, Pa. 
Smith & Sons Co., S., Paterson, N. J. 
Stanwood Corp., Cincinnati 
Union Iron Works, Erie, Pa. 
Vogt Mach. Co., Henry, Louisville 
Walsh & Weidner Boiler Co., Chat- 
tanooga 
Boilers, Vertical Water Tube 
Babcock & Wilcox Co., N. Y. 
Casey-Hedges Co., Chz attanooga 
Erie City Iron Wks.. Erie, Pa. 
Wickes Boiler Co., Saginaw, Mich 


Boilers, Waste Heat 
Edge Moor (Del.) Iron Co. 


Boilers, Water Tube 

Babcock & Wilcox Co., N. Y. 

Badenhausen Corp., Phila. 

Bethlehem (Pa.) Shipbuilding Corp. 

Brunswick-Kroeschell Co., Chicago 

Casey-Hedges Co., Chattanooga 

Connelly Boiler Co., D., Cleveland 

Edge Moor (Del.) Iron Co. 

Erie City Iron Wks., Erie, Pa. 

Heine Boiler Co., St. Louis 

Keller Co., E. Williamsport, Pa. 

Kidwell Boiler Co., Milwaukee 

Ladd Co., Geo. T.. Pittsburgh 

Springfield (Tll.) Boiler Co. 

Union Iron Works, Erie, Pa. 

Vogt Machine Co., Henry, Louisville 

Walsh & Weidner Boiler Co., Chat 
tanooga 

Wickes Boiler Co., Saginaw, Mich 


Bolts 
Bethlehem (Pa.) Steel Co. 


Books 

McGraw-Hill Book Co., N. Y. 
Breechings 

Kidwell Boiler Co., Milwaukee 
Smith & Sons Co., S. Paterson, N. J. 


Brick, Fire 

Ashland (Ky.) Fire Brick Co. 

Bernitz Furnace Appliance Co., Boston 

Betson Plastic Fire Brick, Rome, 
i 


General Refractories Co., Phila. 

Laclede-Christy, St Louis 

Lavino & Co., E. J., Phila. 

McLeod & Henry Co., Troy, N. Y. 

Plibrico Jointless Firebrick Co., 
Chicago 

Walsh Fire Clay Products Co., 
St. Louis 


Brick Insulating 
Celite Products Co., N. Y. 


Bucket Carrier, Pivoted 

Chain Belt Co.. Milwaukee 
Gifford-Wood Co., Hudson, N. Y. 
Jeffrey Mfg. Co... Columbus, O. 
Link-Belt Co., Chicago 


Buckets, Clam Shell 

American Hoist & Derrick Co., St. 
Paul, Minn. 

Blaw-Knox Co., Pittsburgh 

Brown Hoist Mchy. Co., Cleveland 

Hayward Co., N. Y. 

Link-Belt Co., Chicago 

MeMyler-Interstate Co., Cleveland 


Buckets, Electrie Motor 
Hayward Co., N. Y. 


Buckets, Orange ~ 
Hayward Co., N. 

MeMyler Interst: Ht. Co., Cleveland 
Buildings Portable Steel 
Blaw-Knox Co, Pittsburgh 
Ruildings, Steel Fabricated 
Bethlehem (Pa.) Steel Co. 


Bunkers, Coal 
Allen, Sherman, Hoff Co., Phila. 
Brown Hoist Machy. Co., Cleveland 


Conveyors Corp. of Am., Chicago 
Gifford-Wood Co.., Hudson, = 2 
Link-Belt Co., Chicago 


Burners, Oil 


Bethlehem (Pa.) Shipbuilding Cor) 


Coen Co., San Francisco 

Combustion Engrg. Corp., N. Y. 

Morse Dry Dock & Repair 
Brooklyn 

National Airoil Burner Co., Phila. 

Peabody Engr. Corp., N. Y 


Car Pullers, Electric, Capstan & Hani 


Gifford-Wood Co., Hudson, N. 


Castings, Brass & Iron 


Bethlehem (Pa.) Shipbuilding Corp 


Bethlehem (Pa.) Steel Co. 
Neemes Foundry, Inc., Troy, N. Y¥ 


Castings, Grey Iron 

Bethlehem (Pa.) Steel Co. 
Erie City Iron Works, Erie, Pa. 
Fuller-Lehigh Co., Fullerton, Pa. 
Gifford-Wood Co., Hudson, N. ¥ 


—ws (Pa.) Fdy. & Mach 


8. 
Riley Stoker Corp., Worcester 


Cement, Fire Brick 
Ashland _(Ky.) Fire Brick Co. 


Betson Plastic Fire Brick, Rome. 
N. Y 


Celite Products Co., N. Y. 
General Refractories Co., Phila. 
King Refractories Co., Buffalo 
Laclede-Christy, St. Louis 
Lavino & Co., E. J., Phila. 


McLeod & Henry Co., Troy, N. Y¥ 


Plibrico Jointless Firebrick Co., 
Chicago 

Walsh Fire Clay Products Co., 
Louis 

Cement Guns 

Cement Gun Co., Allentown, Pa. 


Cement, Iron 

Smooth-On Mfg. Co., Jersey City 

Cement, Pipe Joint 

Smooth-On Mfg. Co., Jersey City 
N. J. 


Chain Drive 

Chain Belt Co., Milwaukee 
Jeffrey Mfg. Co.. Columbus, O. 
Morse Chain Co., Ithaca, N. Y 
Chimneys (Sce Stacks) 

Clamps, Pipe 


Yarnall-Waring Co., Mermaid Ave.., 


Phila. 


Clutches, Friction 

Gifford-Wood Co., Hudson, N. Y. 
Link-Belt Co., Chicago 

Coal 

Peale, Peacock & Kerr, N. Y. 
Pittsburgh (Pa.) Coal Co. 


Coal Bunker Lining 


Wailes Dove-Hermiston Corp., N. Y 


Coal Crushers 


American Pulverizer Co., St. Louis 
Brown Hoist Machy. Co., Cleveland 


Fuller-Lehigh Co., Fullerton, Pa. 
tifford-Wood Co., Hudson, N. Y. 
Jeffrey Mfg. Co.. Columbus, O. 
Link-Belt Co., Chicago 


Coal Handling Equipment 

American Hoist & Derrick Co., 
Paul, Minn. 

Barber-Greene Co., Aurora, IIl 


Brown Hoist Machy. Co., Cleveland 


Chain Belt Co., Milwaukee 
Gifford-Wood Co., Hudson, N. Y, 
Hayward Co., N. 'Y 


Hunt Co. CC. W.. West New 


Brighton, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Co., Chicago 
MecMyler Interstate Co., Cleveland 
Robins Conveying Belt Co., N. Y 
Cocks, Gage 
Huyette Co., Paul Da Phila. 
Jenkins Bros.. N. 
Nason Mfg. Co., N. ¥. 
Cocks, Steam 
Dart Mfg. Co., E. M.. Providence 
Lunkenheimer Co., Cincinnati 


Combustion Chamber, Back Arch 


ee Pi: astic Fire Brick Co., Rome 


Detrich ‘Co.. M. H.. Chieago 


McLeod & Henry Co.. Troy, N. Y. 


Walsh Fire Clay Products Co., 
Louis 
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US-CHALMERS 


Power Transformers 
Made in types Absolutely 
Reliable for every 
Application 














2500 KV-A, 66,000 V. single phase, 60 cycle, oil- 


insulated, self-cooled outdoor type Transformer. 


(RNA. a 
ALLIS-CHALMERS ALLIS -CHALMERS 
PRODUCTS ~ 2 PRODUCTS 
Electrical Machinery Flour and Saw Mill Machinery 
Steam Turbines M 


Steam Engines ANUFACTURING COMPANY Power Transmission Machinery 


i Pumping Engines-Centrifugal Pumps 
Gas and Oil Engines r F 
Hydraulic Turbines Steam and Electric Hoists 
Crushing and Cement Air Compressors - Air Brakes 


la A MILWAUKEE, WISCONSIN. U.S.A, QA“ CUIO 
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Combustion Control 
Carrick Engr. Co., 
Smoot Engr. Corp., 


System 
Chicago 
ee Bs 


Combustion Controller 
Carrick Engr. Co., Chicago 


CO, Recorders and Flue Gas Analy- 
sis Instruments 
Bacharach Industrial 
Co., Pittsburgh 
Huyette Co., Paul B., 
Permutit Co., N. Y. ; 
Republic Flow Meters Co., 2222 Di- 
versey P’kway, Chicago 


Compressors, Air 

Allis-Chalmers Mfg. Co., Milwaukee 
Bury Compressor Co., Erie 
Gardner-Governor Co., Quincy, Ill. 
General Electric Co., Schenectady 
Ingersoll-Rand Co., N. Y. 
Nordberg Mfg. Co., Milwaukee 


Instrument 


Phila. 


Sullivan Machinery Co., Chicago 

Worthington Pump & Machy. Corp.. 
N. Y. 

Compressors, Ammonia 

Ingersoll-Rand Co., ? : 

Worthington Pump & Machy. Corp.. 
| ae 

Compressors, Gas 

Bury Compressor Co., Erie ; 

Worthington Pump & Machy. Corp.. 
we Ss 

Compressors, Gasoline ; 

Sullivan Machinery Co., Chicago 

Condensers ; 

Allis-Chalmers Mfg. Co.. Milwaukee 


Bethlehem (Pa.) Shipbuilding 
Elliott Co., Jeannette, Pa 
Ingersoll- Rand Co., N. Y 
Kellogg Co., M. W.. N. Y. 
Nordberg Mfg. Co., Milwaukee 
Ross Heater & Mfg. Co., Buffalo 
Schutte & Koerting, Philadelphia 


Corp. 


Wheeler Cond. & Eng. Co., Carteret, 
N. 
Wheeler Mfg. Co., C. H.. Phila 


Worthington Pump & Machy. Corp.. 
, a 
Condensers, Barometric and 
Combined 
Suffalo Steam Pump Co., Buffalo 


Elliott Co., Jeannette, Pa. 
Ingersoll-R: —_ Ms o., ‘< - 

Wheeler Mfg. Lc . Phila 
Condensers, Jet ae : 
Rethlehem (Pa.) Shipbuilding Corp. 
Elliott Co., Jeannette, Pa. 


Tngersoll Rand Co.. Y 

Wheeler Mfg. Co.., Cc. i Phila. 

Worthington Pump & Machy. Corp.. 
mY 

Condensers, Surface 

Flliott Co., Jeannette, Pa 

Ingersoll-Rand Co., N.Y 

Wheeler Mfg. Co.. C. H.. Phila 


Worthington Pump & Machy. Corp., 
ms Be 


Controllers, Draft 


Carrick Engr. Co., Chicago 
Engineer Co., N. Y 


Controllers, Electric 


General Electric Co., Schenectady 
Conveyors, Belt 

Brown Hoist Machy. Co., Cleveland 
Chain Belt Co.. Milwaukee 
Gifford-Wood Co., Hudson, N. 7. 
Jeffrey Mfg. Co., Columbus, O. 


Link-Belt Co., Chicago 
Robins Conveying Belt Co., N. Y. 


Conveyors, Portable , 
Gifford-Wood Co., Hudson, N. Y. 
Jeffrey Mfg. Co., Columbus, O. 


Link-Belt Co.. Chicago 

Coolers 

Ross Heater & Mfg. Co., Buffalo, 

Vogt Mach. Co., Henry, Loutsville 

Coolers, Generator ' 

American Blower Co., Detroit 

Griscom-Russell Co., N. Y. 

Spray Engineering Co., Boston 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Coolers, Oil 


Griscom-Russell Co., N. Y 


Cooling Plants and Ponds 


Binks Spray Equip. Co., Chicago 
Spray Engineering Co., Boston 


Yarnall-Waring 
Phila 


Cooling Towers 


Co., Mermaid <Ave., 


Wheeler Cond. & Engineering Co., 
Carteret, N. J. 

Wheeler Mfg. Co., C. H., Phila. 

Couplings, Flexible Shaft 

De Laval Steam Turbine Co., Tren- 
ton, N. J. 

Terry Steam Turbine Co., Hartford 


Couplings, Shaft 

Jeffrey Mfg. Co., Columbus, O. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Covering, Boiler 
Betson Plastie Fire Brick Co., 
”. 


Co.. N. Y¥. 


Rome, 


Celite Products 


Cling-Surface Co., 
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Covering, Pipe 

Celite Products Co., N. Y. 

Cranes 

American Hoist & Derrick 
Paul, Minn. 

Brown Hoist Machy. 


Co., St. 
Co., Cleveland 
Cranes, Crawler Type 
Link-Belt Co., Chicago 
MecMyler-Interstate Co., 
Cranes, Locomotive Gas 


Brown Hoisting Machinery Co., 
Cleveland 


Cleveland 


Cranes, Locomotive Steam 
American Hoist & Derrick 
Paul, Minn. 
Brown Hoist 
Link-Belt Co., Chicago 
MecMyler Interstate Co., 


Cut Outs, Electric 
General Electric Co., 


Co., St. 


Machy. Co., Cleveland 


Cleveland 


Schenectady 


Cutters, 
(See 


Boiler Tubes 
Pipe Cutters) 


Cylinder Boring Bars and Reboring 
Underwood Corp., H. B., Phila. 


Dampers 

Clarage Fan Co., Kalamazoo, Mich. 
Deaerators 

Cochrane Corp., Phila 

Elliott Co., Jeannette, Pa 
Griscom-Russell Co., N. Y. 

Ross Heater & Mfg. Co., Buffalo, 


Dealers, Machinery : 
(See Searchlight Section) 
Consolid: mt “<d Products Co. 


Cook, J. ¢ 

Detroit Edison Co., The 

Ellis, A. Lee 

Fuerst Friedman Co. 

Goulds Mig. Co. 

Greenspon’s Sons Iron & Steel Co. 
Nashville Industrial Corp. 
O'Brien Mcehy. Co. 

Phoenix Utility Co. 

Power Machy. Exchange 
Randle Mechy. Co. 

Read, Howard W. 

Bons Power Equip. Co. 
Sachsenmaicr, Geo. 

Scheinert Co., R. 

Western Marine & Salvage Co. 


me Stocks 

Curtis & Curtis Co., Bridgeport 

Toledo (Ohio) Pipe Threading Mach. 
Co. 


Distilling Apparatus (Water) 
Bethlehem (Pa.) Shipbuilding Corp. 
Griscom-Russell Co., N. 

Sugar Apparatus Mf; g. Phila. 


Doors, Ash Pit ; 
Brady Conveyors Corp., 


Draft, 
(See 


Co., 


Chicago 
Mechanical 

Blowers, Fan) 

Drainers, 
Cochrane 


Low Pressure 
Corp., Phila. 


Dressing, Belt 

Cling-Surface Co., Buffalo 
Keystone Lubricating Co., Phila. 
Rhoads & Sons, J. E., Phila. 


Dressing, Rope 
Buffalo 


Drills 

Chicago Pneumatic Tool Co., 
Ingersoll-Rand Co., if 
Jeffrey Mfg. Co., 


a. 3. 
Columbus, oO. 


Drop Forgings 


Rethlehem (Pa.) Steel Co. 

Vogt Mach. Co., Henry, Louisville 

Dynamometers 

Wheeler Mfg. Co., C. H., Phila. 

Dynamos (See Generators) 

Economizers 

Green Fuel Economizer Co., Bea 
con, N. Y,. 

Power Specialty Co., N. Y¥ 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Ejectors : 

Chaplin-Fulton Mfg. Co., Pittsburgh 

Penberthy Injector Co., Detroit 

Schutte & Koerting, Phila. 

Ejectors, Air 

Elliott Co., Jeannette, Pa. 

Electric Generating Sets, Steam 
Turbine 

Allis-Chaimers Mfg. Co. _ aukee 

Elliott Co., Wellsville, N 


Engsberg Electric & Mech: unical 
Wks., St. Joseph, Mich. 

General Electric Co., Schenectady 

Moore Steam Turbine Corp., Wells- 
Ville, HN. Y¥. 

Ridgway (Pa.) Dynamo & Engine 
Co. 

Sturtevant Co., B. F., Hyde Park, 

ass. 
Terry Steam Turbine Co., Hartford 


Elevators and Conveyors 


Brown Heist. Machy, Co., Cleveland 


Chain Belt Co., Milwaukee 
Gifford-Wood Co., Hudson, N. Y. 


Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Elevators, Factory 

Ridgway Fils Co., Craig, Coates- 
ville, Pa. 

Enamel 

Nitrose Co., Peoria, Ill. 


Wailes Dove-Hermiston Corp., N. Y. 
Engine Repairs 
Underwood Corp.. H, B., Phila. 


Engineering Service (See Directory) 
Engines, Corliss 
Allis-Chalmers Mfg. 


Milwaukee 
Chuse Engine 
Ill 


Co., Mattoon, 


Co.. 

& Mfg. 

Nordberg Mfg. Co., Milwaukee 

Engines, Diesel 

American Krupp System Dicsel En- 
gine Co., N. Y. 

Bethlehem (Pa.) 
Busch, Sulzer 
St. Louis 
Foos Gas 
Ohio 
Lombard 


Steel Co. 
Bros., Diesel Eng. Co., 


Engine Co., Springfield, 


Governor Co., Ashland, 

Mianus Diesel Engine Co., N. Y. 

Nordberg Mfg. Co., Milwaukee 

Worthington Pump & Machy. 
a # 


aN. 


Mass. 


Corp., 


Engines, Gas and Oil 


Allis-Chalmers Mfg. Co., Milwaukee 

Bethlehem (Pa.) Steel Co. 

Busch, Sulzer Bros., Diesel Eng. Co., 
St. Louis 

Chicago Pneumatic Tool Co., N. Y 

Foos Gas Engine Co., Springfield, 
Ohio 


Ingersoll-Rand Co., N. Y. 

Mianus Diesel Engine Co., N. Y. 
Sterling Engine Co., Buffalo 
a Pump & Machy. Corp., 


aN. 


Engines, Steam 
Allis-Chalmers Mfg. Co 
American Blower Co., 

Chicago Pneumatic 


. Milwaukee 
Detroit 
Tool Co., N. 


— Engine & Mfg. Co., M: ittoon. 

ll. 

Clarage Fan Co., Kalamazoo, Mich. 

Engsberg’s Electric & Mechanical 
Wks., St. Joseph, Mich. 

Erie City Iron Wks., Erie, Pa. 

Harrisburg (Pa.) Foundry & Ma- 
chine Works 


Howden & Co. of Amer 


| oF 
Nordberg Mfg. Co.., 


.. James, 
Milwaukee 


Ridgway (Pa.) Dynamo & Engine 
Co. 

Skinner Engine Co., Erie, Pa. 

Stanwood Corp., Cineinnati 

Sturtevant Co., B. F.. Hyde Park, 
Mass. 

Troy (Pa.) Eng. & Mach. Co. 

Vilter Mfg. Co., Milwaukee 


Engines, 
Chuse Eng 
Ill 


Steam Una-Flow 

ine & Mfg. Co., Mattoon, 

Harrisburg (Pa.) Fdy. Mech. 

Kingsford Fdry. & Mach. 
Oswego, N. Y. 

Nordberg Mfg. Co.. 

Skinner Engine Co., 


Wks. 
Works, 
Milwaukee 
Erie, Pa. 


Evaporators 
Bethlehem (Pa.) Shipbuilding Corp. 
Griscom-Russell Co.,. N. Y 


Ross Heater & Mfg. Co., Buffalo 

Sugar Apparatus Mfg. Co., Phila. 

ow Cond. & Eng. Co., Carteret, 

Exhaust Heads 

Fulton Fdry. & Mach. Co., Cleve- 
land 

Hoppes Mfg. Co., Springfield, Ohio 

Patterson Kelley Co.. 

Sturtevant Co., B. F.. Hyde Park. 
Mass. 

Swartwout Co., Cleveland 

Watson & McDaniel Co., Phila. 

Wright-Austin Co., 321 W. Wood- 
bridge St., Detroit 

Exhausters, Gas 

Sturtevant Co., B. F., Hyde Park. 
Mass. 


Expansion Joints 

Griscom-Russell Co., N. Y. 

Ray Expansion Joint Co., Akron, O. 
Ross Heater & Mfg. Co., Buffalo 
Wheeler Condenser & Engineering 


o., Carteret, N. J. 
Wheeler Mfg. Co., C. H., Phila. 


Fans, Exhaust and Ventilator 
(See Blowers, Fan) 


Filters, Feed Water 
Cochrane Corp., Phila. 
Elliott Co., Jeannette, 


Pa. 
Griscom-Russell Co., z 


Filters, Oil 
Elliott Co.. Jeannette, Pa. 
Famous Filter Co., St. 


Louis 
Nugent & Co., Wm. W., Chicago 
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Filters, Oil Sy “ % 


Bowser & Co. F., Fort Wayn: 


Ind. 
Nugent & Co., Wm. W., Chicago 
Filters, Oil Removal 


Griscom-Russell Co., N. Y. 
Permutit Co., Y. 
Reisert Auto| Water Purifying Co 


N. Y. 
Seaife & Sons Co., Wm. B., Pitts 
burgh 


Filters, Pressure 


Cochrane Corp., Phila. 
Paige & Jones Chemical Co., Ham 
mond, Ind. 


Permutit Co., N. Y. 


Filters, Water 

Paige & Jones Chemical Co., Ham 
mond, Ind. 

Permutit Co., N. Y. 

Scaife & Sons, Wm. B., Pittsburgh 

Virebox Blocks 

Bernitz Furnace Appliance Co., Boston 

McLeod & Henry Co.. Troy, N. Y. 

Walsh Fire Clay Products Co., St 
Louis 

Fittings, Ammonia 

Greene, Tweed & Co., N. Y. 

Vogt Machine Co., Henry, Louis 
ville 

York Mfg. Co., York, Pa. 

Fittings, Steel 

Reading Steel Casting Co., Bridge 
port 

Flanges 


Dart Mfg. Co., E. M., Providence 


Jefferson Union Co., Lexington, 
Mass 

Power Piping Co., Pittsburgh 

Jenkins bros., N. Y. 

Steere Engineering Co., Detroit 

Vogt Machine Co., Henry, Louis 
ville 

Flanges, Steel 

Reading Steel Casting Co., Bridge- 
port, Conn. 

Floats 

Hercules Float Wks., Springfield, 
Mass. 

Foundations, Machinery 

Ballard, Sprague & Co., N, Y. 


Fuel Oil Systems 
Bethlehem (Pa.) Shipbuilding Corp. 


Coen Co., San Francisco 

Combusticn Eng. Corp., N. Y. 

Morse Dry Dock & Repair Co., 
Brooklyn 

National Airoil Burner Co., . Phila. 

Peabody Engr. Corp., N. 

Furnace Arches 


Bernitz Furnace Appliance Co., Boston 
— Plastic Fire Brick Co., Rome, 


Bigelow Arch Co., 
Detrick Co.. M. H., Chicago 
Hofft Co., M. A., Indianapolis 
Lavino & Co., E. J., Phila. 
Liptak Fire Brick Arch Co., 


Detroit 


Mexico, 
Mo. 
McLeod & Henry Co,. Troy, N. Y. 


Furnace Bottoms, Cast Iron Air 
Cooled 

Allen, Sherman, Hoff Co., Phila. 

Furnace Construction 

Cement Gun Co., Allentown, Pa 

Plibrico Jointless Firebrick Co.., 
Chicago 

Furnace Linings 

Betson Plastic Fire Brick Co., Rome, 
aN. . 

Cement Gun Co., Allentown, Pa 

General Refractories Co., Phila. 

Laclede-Christy, St. Louis 

Lavino & Co., E. J.. Phila 

McLeod & Henry Co, Troy. N. Y 

Plibrico Jointless Firebrick Co., 
Chicago 

Walsh Fire Clay Products Co., St 
Louis 

Furnaces 


Combustion Engineering Corp., N. Y 
Detroit Stoker Co., Detroit 

Fuller-Lehigh Co., Fullerton, 
Hofft Co. M. A., Indianapolis 
Illinois Stoker Co., Alton, IN. 
McClave-Brooks Co., Seranton, 


Pa. 


Pa. 


Furnaces, Bagasse & Wood Burning 


Combustion Engineering Corp., N. Y 
Detrick Co., M. H., Chicago 
McClave-Brooks Co.. Scranton, Pa. 
Furnaces, Incinerator 

Combustion Engineering Corp., N. Y 
McClave-Brooks Co., Scranton, Pa. 


Fuses 
General Electric Co., 


Gage Glass Guards & Shields 
Huyette Co., Paul B., Phila. 


Schenectady 


Gage Glasses 

Chesterton Co., A. W., 
Gages, Differential 
Bailey Meter Co., 
Republie Flow 


Boston 


Cleveland. | 
Meters Co., Chicago 
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Here are a few of the 
representative users of 
De Laval Oil Purifiers 
among America’s largest 
power systems— 


Hydro-Electric Power Commission of 
Ontario 


Niagara Falls Power Co., Niagara 
Falls 


Commonwealth Edison Co., Chicago 
Edison United Companies, New York 


Pacific Gas & Electric Co., San 
Francisco 


Seuthern California Edison Co., 
Los Angeles 


Detroit Edison Co., Detroit 

Philadelphia Electric Co., Philadelphia 

Public Service Electric & Gas Co.. 
Newark, N. J. 

Duquesne Light Co., Pittsburgh 

Southern Power Co., Charlotte 

West Penn System, Pittsburgh 

Cleveland Electric Wluminating Co., 
Cleveland 

Alabama Power Co., Birmingham 

Union Electric Light & Power Co. 
St. Louis 

Brooklyn Edison Co., Brooklyn 

Mississippi River Power Co., Keokuk. 
Iowa 


ae agg Electric Light & Power 
, Baltimore 


sic Sound Power & Light Co.. 
Seattle 


Consumers Power Co., Jackson, Mich 
Milwatkee Electric Railway & Licht 
Co., Milwaukee 


Edison Electric Illuminating Co., 
Boston 


Union Gas & Electric Co., Cincinnati 


Tennessee Electric Power Co., 
Chattanooga 


* 
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rt B pion per cent of the electric power systems 


in America, which generate 600,000,000 kw. hr. 
or more yearly, use De Laval Oil Purifiers. This 
group of companies includes 21 individual users of 
De Laval machines having a total of about 120 Puri- 
fiers in service. 
Hundreds of other De Laval Oil Purifier installations 
are proving that cleaner centrifugally treated oil 


means lower operating costs for the small power sys- 
tem as well as for the large one. 


De Laval centrifugal purification is the most positive 
oil conditioning method known. It adds to ordinary 
centrifugal purification the tremendous advantage of 
the patented De Laval system of strata distribution, 
by means of which the oil is divided into thin sheets 
or layers so that impurities are more easily removed. 
Thus by virtue of the disc construction of its bowl, 
the De Laval Oil Purifier is enabled to consistently 
effect a more complete and uniform purification of 
oil than can be accomplished in any other manner. 
We have interesting proof of the savings in machinery, 


oil and labor that can be made. Mail the coupon for 
further information. 


The De Laval Separator Company 


z % ere New York De Laval Pacific Company Chicago 
a Pg Pi sy of Power & 165 Broadway San Francisco 600 Jackson Blvd. 


Public Service Co. of Northern 
Illinois, Chicago 


Ohio Public Service Co., Cleveland, 
Ohio 


Georgia Railway & Power Co., 
Atlanta 


Portland Railway, Light & Power Co 
Portland. Ore. 


Pennsylvania-Ohio Power & Light Co., 
Youngstown, Ohio 


— 
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Please send Bulletin containing further information regarding the De Laval Oil Purifier as 
checked below: 


] Purification of turbine lubricating oil. 
Purification of Diesel lubricating and fuel oil. 
Dehydration of transformer oil. 


a OO Sa SNe RR BGO ea Ge are 6 Oe Oe 8: OE. Be C8. 6 99S TOES SSS eee Oe Bar ee OU0'e 


Company 


ee ee eee ee ee eee eee ne ie oe ie Ne I 


Address 


ses or 60 ga ee Or SS aS Oe OID OLS aaONe ey OSS OS COG AES PP eee wae ee ee 








80 


Gages, Praft 

Bacharach Industrial Instrument Co., 
7008 Bennett St., Pittsburgh 

Meter Co., Cleveland 

Co., Waterbury, Conn, 

Peabody Engr. Corp., N. Y. 

Republic Flow Meters Co., Chicago 

Taylor Instr. Co.’s, Rochester 


Bailey 
Bristol 


Pressure 
American Schaeffer 
Corp., Brooklyn 
Bristol Co.. Waterbury, 
Republic Flow Meters 
Taylor Instr. Co.'s, 


Ga ges, 
& Budenberg 


Conn. 
Co., Chicago 
Rochester 


Gages, Recording 
American Schaeffer 
Corp., Brooklyn 
Bristol Co.. Waterbury, 
Republic Flow Meters 


& Budenberg 


Conn. 
Co., Chicago 


Gages, Vacuum 

Bacharach Industrial Inst., 
Bennett St., it Sew, & 

Bristol Co.. W aterbury,. _Conn. 

Greene, Tweed & Co., N. Y. 


7008 


Gages, Water 

Greene, Tweed & Co., N. Y. 
Jenkins Bros., N. Y. : 
Republic Flow Meters Co., Chicago 
Wi'liams Gauge Co., Pittsburgh 


Gas Exhausters 


General Electric Co., Schenectady 


Gaskets 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., mM. Oe 

Jenkins Bros., N. Y. 
Smooth-On Mfg. Co., 


N. J 
U. S. Rubber Co., N. Y. 


Gates, Coal & Ash Bin 

Allen, Sherman, Hoff Co., Phila. 
Raker, Dunbar Co., Cleveland 
Brown Hoist M’chy. Co., Cleveland 
Chain Belt Co... Milwaukee 
Conveyors Corp. of America, Chicago 
Gifford-Wood Co., Hudson, N. Y. 





Jersey City 


Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Co., Chicago 

Gears 

Bethlehem (Pa.) Steel Co. 

Earle Gear & Mach. Co., Phila 

Ganschow Co.. Wm., 1009 Washing- 
ton Blvd., Chicago 


General Electrie Co., Schenectady 
James Mfg. Co., D. O., Chicago 
Jeffrey Mfg. Co., Columbus. O. 
Link-Belt Co., Chicago 


Henge. Double Helical 


De Laval Steam Turbine Co., Tren- 
ton, N. J. 

Gears, Reduction : 

De Laval Steam Turbine Co., Tren- 


ton, N. J 
Elliott Co., Wellsville. N. Y. 
Ganschow Co., Wm., 1009 Washing- 
ton Blvd., Chicago 
James Mfg. Co., D. O., Chicago 
Moore Steam Turbine Corp., Wells- 
ville, 


Generating Sets ; 

Engsberg’s Electric & Mechanical 
Wks., St. Joseph, Mich. 

General Electric Co., Schenectady 


Ridgway (Pa.) Dynamo & Engine 
Co. 
Sturtevant Co., B. F., Hyde Park. 
ass. 
Generators, Electric 
Engsberg’s Electric & Mechanical 
Wks.. St. Joseph, Mich. 


General Electrie Co., Schenectady 


Sturtevant Co.. B. F.. Hyde Park, 
Mass. 
Governors, Engine 


Pickering Governor Co., Portland, 
Conn 

Governors, Pressure 

Northern Equipment Co., Erie, Pa. 


Governors, Pump 

Chaplin-Fulton Mfg. Co., Pittsburgh 
Davis Regulator Co.. G. M.. Chieago 
Fisher Governor Co., The, Marshall- 


town, Iowa 

Northern Equipment Co.. Erie, Pa. 

Squires .Co., C. FE... 40th St. and 
Kelley Ave., Cleveland 

Walworth Mfg. Co., Boston 

Williams Gauge Co., Pittsburgh 

Wright-Austin Co., 321 W. Wood- 
bridge St., Detroit 

Governors, Water-Wheel 

Lombard Governor Co., Ashland, 
Mass 

Governors, Turbine 

Pickering Governor Co., Portland, 
Conn 

Sullivan Machinery Co., Chicago 

Graphite 


Greene, Tweed & Co., N. Y. 
Grate Bars and Clips 
Riley Stoker Corp., 
Grates 

Babcock & Wilcox Co.. N. Y¥ 
CoKal Stoker Corp, Chicago 


Worcester 
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Combustion Eng. Corp., N. Y. 
Cyclone Grate Bar Co., Buffalo 
Delany & Co., P. Newburgh, N. Y 
Fiynn & Emrich Co., Baltimore 
Kelly Foundry & Mach. Co., Goshen, 


Ind. 
McClave-Brooks, Scranton, Pa. 
Marion Mch. Fdry, & Supply Co., 


Marion, Ind. 
Neemes Foundry, Inc., Troy, N. Y. 
Worcester 


Riley Stoker Corp., : 
Vogt Mach. Co., Henry, Louisville 
Grates, Round 

McClave-Brooks, Scranton, Pa. 


Grease 
Keystone Lubricating Co., 
Standard Oil Co. 
hh uum Oil Co., N. 

Waverly Oil Wks. Co., 


Phila. 
(Indiana) Chicago 
; > Z 


Pittsburgh 


Grease Extractors 
Elliott Co., Jeannette, Pa. 


Grinders, Air & Elec., Pot 
Chicago Pneumatic Tool Co., N. ¥ 


Hammers, Pneumatic 
Chicago Pneumatic Tool a. | # 


Ingersoll-Rand Co., 


Heaters, Air 
Combustion Engineering Corp., N. Y. 
Howden & Co. of America, James, 


| ee J 
Prat-Daniel Corp., N. Y. 


Heaters, Deaerating 
Cochrane Corp... Phila. 
Elliott Co., Jeannette, Pa. 


Heaters, Domestic 

Ross Heater & Mfg. Co., Buffalo 
Heaters, Feed Water 

Bethlehem (Pa.) Shipbuilding Corp. 
Cochrane Corp., Phila 


Elliott Co., Senunetie. Pa. 

Fulton Fdry. & Mach. Co., Cleve- 
land 

Griscom-Russell Co., N. 

Hoppes Mfg. Co. Springfield, Ohio 

Patterson-Kelley Co., N. Y. 

Permutit Co., N. Y. 

Ross Heater & Mfg. Co., Buffalo 

Swartwout Co., Cleveland 

Wheeler Cond. & Eng. Co., Carteret, 
N. J. 

Worthington Pump & Machy. Corp., 
> a A 


Heaters, Metering 
Cochrane Corp., Phila. 


Heaters, Oil 

Bethlehem (Pa.) Shipbuilding Corp. 
Coen Co., San Francisco 
Griscom-Russell Co., . 
Power Specialty Co., N. ¥. 


Heaters, Steam Stack 
Cochrane Corp.. Phila. 


Heaters, Storage 
Cochrane Corp., Phila. 


Heating and Ventilating Systems 
Buffalo Forge Co.. Buffalo 
Clarage Fan Co., Kalamazoo, Mich. 
Sturtevant Co., 


B. F., Hyde Park, 
Mass. 


Hoists, Air 
Chicago Pneumatic Tool Co., N. Y. 
Lagonda Mfg. Co., Springfield, Ohio 


Hoists, Portable 

Sullivan Machinery Co., Chicago 
Hoists, Steam 

Sullivan Machinery Co., Chicago 
Hoppers, Coal and Ash 

Allen, Sherman, Hoff Co., Phila. 
Baker, Dunbar Co., Cleveland 
Beaumont Mfg. Co., Phila. 


Chain Belt Co., Milwaukee 
Yombustion Engineering Corp., N. Y. 
Conveyors Corp. of Amer Chicago 
Gifford-Wood Co., Hudson, N. Y. 
Jeffrey Mfg. Co., Columbus. O. 


Hose, Air 

Chicago Pneumatic Tool Co... N. ¥ 
Lagonda Mfg. Co., Springfield, Ohio 
Liberty Mfg. Co., Pittsburgh 


Hose, Rubber 


Quaker Ma Rubber Co., Wissinom- 
ing, Ph 

U. S. Rubber Co., N. ¥. 

Hose, Steam 

Lagonda Mfg. Co., Springfield, Ohio 

Liberty Mfg. Co.. Pittsburgh 

Hose, Tube Cleaner 

Lagonda Mfg. Co., Springfield, Ohio 

Liberty Mfg. Co., Pittsburgh 

Hose, Water 

Lagonda Mfg. Co., Springfield, Ohio 

Liberty Mfg. Co., Pittsburgh 


Iee Machine Repairs 
Underwood Corp., H. B., Phila. 


Iee and Refrigerating Machinery 
(See Refrigerating Machinery) 


Indicators. Speed 
Biddle, James G., Phila. 
Zernickow, Co., 0., N. Y 


Indicators, Steam Engine 
Bacharach Industrial Instrument Co., 
7008 Bennett St., Pittsburgh 


Indicators, Valve Position 
Northern Equipment Co., Erie, Pa. 


Injectors 
Jenkins Bros., N. 
Penberthy Injector ee. Detroit 


Intercoolers 
Griscom-Russell Co.., 


Are 
Electric Co., 


: ae - 


Lamps, 
General Schenectady 
Incandescent 
Electric Co., 


Lamps, 
General Schenectady 
Lubricants 

Keystone Lubricating Co., 
Standard Oil Co. 
Vacuum Oil Co. 
Waverly Oil Wks. i “Pittsburgh 


Lubrieators, Cylinder 


Phila. 
eee) Chicago 


Bowser & Co., F., Fort Wayne, 
Ind. 
Lubricators, Force Feed 


Bethlehem (Pa.) Shipbuilding Corp 
Bowser & Co., S. F., Fort Wayne, Ind. 
Empire Refineries, Inc., Tulsa, Okla. 
Greene, Tweed & Co.. N. Y. 
Lunkenheimer Co., Cincinnati 
Penberthy Injector Co., Detroit 
Powell Co., Wm., Cincinnati 


Machinery 
Bethlehem (Pa.) Steel Co. 
Meters, Air 
Bailey Meter Co., Cleveland 


Cochrane Corp., Phila. 
General Electric Co. 


Se “aed 
Republie Flow 


Meters Co., 222 


Diversey Parkway, Chicago 
Meters, Boiler 
Bailey Meter Co., Cleveland 


9299 


Republic Flow Meters Co., 
Diversey Parkway, Chicago 


Meters, Coal 

Bailey Meter Co., Cleveland 

Republic Flow Meters Co., 2222 Di- 
versey Parkway, Chicago 


Meters, Electric 
General Electric Co., 


Meters, Feed Water 

Bailey Meter Co., Cleveland 

Cochrane Corp., Phila. 

Republic Flow Meter Co., 
Diversey Parkway, Chicago 

Yarnall-Waring Co., Mermaid Ave., 


Schenectady 


999090 


Phila. 
Meters, Flow 
Bailey Meter Co., Cleveland 
Cochrane Corp., Phila. 


General Electric Co., Schenectady 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 

Yarnall-Waring Co., Mermaid Ave., 
hila. 


Meters, Gas 
Bailey Meter Co., Cleveland 
Cochrane Corp., Phila. 
General Electric Co., 
Republic Flow Meters 
Diversey Parkway, 


Meters, Oil 
Cochrane Corp., Phila. 


Schenectady 
Co., 2222 
Chicago 


General Electric Co., Schenectady 

Republic Flow Meters Co., 2222 
Diversey Parkway. Chicago 

Worthington Pump & Machy. Corp., 
N. 

Meters, Steam 

Bailey Meter Co., Cleveland 


Cochrane Corp., Phila. 

General Electric Co., Schenectady 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 


Meters V-Notch 

Bailey Meter Co., Cleveland 

Cochrane Corp., Phila. 

Yarnall-Waring Co.. Mermaid 
Phila 


Ave., 


Meters, Volumetric 
Cochrane Corp., Phila. 


Meters, Water 

Bailey Meter Co., Cleveland 

Cochrane Corp., Phila. 

General Electric Co., Schenectady 

Hoppes Mfg. Co., Springfield. Ohia 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 


Worthington Pump & Machy. Corp.. 
N.Y 


Yarnall- Waring Co., Mermaid Ave., 
Phila. 

Meters, Weighing 

Cochrane Corp., Phila. 

Motors, Electric 

Allis-Chalmers Mfg. Co., Milwaukee 

Engberg’s Electric & Mechanical 
Wks., St. Joseph, Mich. 

General Electric Co., Schenectady 
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Motors, Water 


Roto Co., Hartford, Conn. 
Nuts 
Bethlehem (Pa.) Steel Co. 


Oil and Grease Cups 

Keystone Lubricating Co., Phila. 
Lunkenheimer Co., Cincinnati 
Penberthy Injector Co., Detroit 
Powell Co., Wm., Cincinnati 


Oil, Lubricating 
Keystone Lubricating Co., Phila. 

Standard Oil Co. (Indiana) Chicago 
Vacuum Oil Co., N. Y 
Waverly Oil Wks. Co.. 


Oil Purifiers, Centrifugal 


~ Laval Steam Turbine Co., Tren- 
on, 


‘Pittsburgh 


Oil Reclaimers 
Bowser & Co.. S. F., Fort Wayne, 


nd. 
DeLaval Separator Co., N. Y. 


Oil Reservoirs 
Coatesville (Pa.) Boiler Works 


Oilers, Sizht Feed ge Multiple 

Bowser & Co., S. F., Fort Wayne, 
n 

Lunkenheimer Co., 


Cincinnati 
Nugent & Co., 


Wm. W., Chicago 


Oilers, Telescopic and Centrifugal 

—— & Co., S. F., Fort Wayne, 
nd 

Nugent & Co., Wm. W., Chicago 


Oiling Devices and Systems 
— & Co., S. F., Fort Wayne, 
nd. 
Nugent & Co., Wm. W., Chicago 
Packing, Asbestos 
Garlock Packing Co., Palmyra, N. Y. 


Packing, Condenser Tube 


Crane Packing Co., Chicago 
Packing, Cylinder 

Chesterton Co., W., Boston 
Packing, Flax 


Chesterton Co., A. W., Boston 
Garlock Packing Co., Palmyra, N. Y. 


Packing, Hydraulie 

Chestertun Co., A. W., Boston 
Crane Packing Co., Chicago 
Garlock Packing Co., Palmyra, N. Y. 


Packing. Metallic 

Crane Packing Co., Chicago 
Garlock Packing Co., Palmyra, N. Y. 
Merrill & Co.. Wm. B., Boston 


Packing Metallie Flexible 
Crane Packing Co., Chicago 
Garlock Packing Co., Palmyra, N. Y. 


Packing, Piston 

Chesterton Co., A. W.. Boston 
Crane Packing Co., Chicago 
Garlock Packing Co.. Palmyra, N. Y. 
U. S. Rubber Co., N. Y. 


Packing Pump Valve 
Garlock Packing Co., Palmyra, N. Y. 


Packing, Rod 
Chesterton Co... A. W.. 
Crane Packing Co., Chicago 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co.. N. 

Merrill & Co., Wm. B.. Boston 

N. Y. Belting & Packing Co., N. i. 


Boston 


Quaker City Rubber Co., Wissinom- 
ing, Phila. 
U. S. Rubber Co., N. Y. 


Packing, Sheet 
Garlock Packing oF. Palmyra, N. Y. 
Greene, Tweed & Co., N. Y. 
Jenkins Pros., N. Y. 

=. 3. Belting” & Packing Co., 


a. Ee 
Quaker te a Rubber Co.., Wissinom- 
ing, Phila 
U. S. Rubber Co., N. Y. 


Packing, Valve Stem 
Crane Packing Co., Chicago 
Garlock Packing Co., Palmyra, N. Y. 


Paints, Heat Resisting 
Nitrose Co., Peoria, Tl. 


Paints, Industrial 
Nitrose Co., Peoria, Ill. 
Wailes Dove-Hermiston Corp., N. Y. 


Pinions, Rawhide 


James Mfg. Co., D. O., Chicago 
Pipe 

Byers Co.. A. M.. Pittsburgh 
Kellogg Co., M. W., N. Y. 

Midwest Piping & Supply Co., St. 
Louis F 
National Valve & Mfg. Co., Pitts- 

burgh 
Power ar hing Co.. 681 Beaver Ave., 
N. S.. Pittsburgh 
Steere Engineering Co., Detroit 
Pipe Bending 
Kellogg Co., M. W., 7. 
Power Piping Co., Pittsburgh 


Pipe Coils 
Abendroth & Root Mfg. Co., N. Y. 
Grinnell Co., Providence, R. T. 
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The Sylphon Temperature Regulator 
used for this refrigerator control is 
our standard No. 935 instrument for 
control of air. The valve is mounted 
in the brine line, and the Sylphon bel- 
lows used as the thermostatic element 


projects into the storage compartment. 


A Simple, Complete Refrigerating Control Unit 


that can be hung in the brine line Syn 


PAN SION TANK AND ICE MAKER 


| IN_BASE MENT. 




















vy, 
a 





HIS simple, self-contained and complete warehouses, etc. Can be installed in either 
refrigerating unit operates under its own vertical or horizontal positions. 


power and requires no auxiliary power, 
wiring or piping. It controls the temperature 
of individual rooms, cold boxes, or cooling tanks 
by throttling the brine flow. 


The famous Sylphon bellows gives instant 
action and accuracy to these Regulators 


This bellows, which is filled with a thermo- 

Gives flexibility to any senstive liquid, is used as the expansion member. 
refrigerating system It is drawn from a flat sheet of metal without 

soldered seam. Flexible, sensitive, powerful, its 
expansion or contraction opens and closes the 
valve in the brine line with unfailing regularity 


This Regulator, by supplementing the master 
control, automatically gives the desired tempera- 
ture in any compartment. A separate regulator and accuracy, admitting only sufficient brine to 
for each compartment permits operating the keep the cooling compartment at the wanted 
various compartments at different temperatures. temperature. 

Very adaptable for cold storage compartments in ‘ 

hotels, institutions, etc. Made in valve sizes up 


Let us tell you more about these Regulators. 
to 114 in. inclusive, suitable for large cold storage 


As a first step ask for Bulletin ATR-105, 


THE FULTON COMPANY KNOXVILLE,TENN. 


ORIGINATORS AND PATENTEES OF THE SYLPHON BELLOWS 


Sales offices in: New YorxK, Cuicaco, Detrrorr, Boston, PHILADELPHIA, and all the principal cities in U. 8. 
European representatives: Crosby Valve & Engineering Co., Ltd., 41-42 Foley Street, London, W. 1., England 
Canadian representatives: Darling Bros., Ltd., 120 Prince Street, Montreal, Canada 
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Pipe Cutting and Threading 
Machines 

Curtis & Curtis Co., 

Toledo (Ohio) Pipe 
Mach. Co. 


Bridgeport 
Threading 


Pipe Fittings 

Jefferson Union Co., 
Mass. 

Kellogg Co., M. W., N. Y 


Lexington, 


National Valve & "Mfe. Co., Pitts- 
burgh 

Power Piping Co., Pittsburgh 

Steere Engineering Co., Detroit 

Pipe Spiral, Riveted 

Abendroth & Root Mfg. Co., N. Y. 

Pipe, Welded and Seamless 

Kellogg Co., M. W., N. » 

Steere Engineering Co., Detroit 

Piping Contractors 


Kellogg Co., M. W., N. Y 

Midwest Piping & Supply Co., St. 
Louis 

Pittsburgh 
Constr. Co 


(Pa.) Valve Fdry. & 


Power Piping Co., Pittsburgh 
Steere Engineering Co., Detroit 
Piping, Eee a 


Kellogg Co., M. W. Y 


Midwest Piping & Co., St 
Louis 
Steere Engineering Co., Detroit 


Piping, High Pressure 

Byers Co., A. M., Pitts sburgh 

Kellogg Co., M. W., N 

Midwest Piping & Supply Co. at. 
Louis 

Pittsburgh (Pa.) 
Constr. Co. 


Valve Fdry. & 


Power Piping Co., Pittsburgh 
Steere Engineering Co., Detroit 
Piping, Wrought Iron 

Byers Co., A. M., Pittsburgh 
Pneumatic Tools 

Ingersoll. Kand Co., N. Y. 


Power ‘Transmission Machinery 
Allis-Chalmers Mfg. Co.. Milwaukee 
Jeffrey Mfe. Co., Columbus, O. 
Link-Belt Co., Chicago 

Morse Chain Co., Ithaca, N. Y. 


Pre-Heaters, Air 

Buffalo Forge Co., Buffalo 
Combustion Engineering Corp., N. Y. 
Howden & Co. of Amer., ‘J: umes, 


N. Y 
Prat-Daniel Corp., N. Y. 
Pulleys 


Greene, Tweed 
Link-Belt Co., 


= Ge.. Bw. F. 
Chicago 


Pulleys. Magnetic 

Magnetic Mfg. Co., 263 23rd Ave., 
Milwaukee 

Pulverized Coal Equipment 

Combustion Engr. Corp... N. Y¥ 

Erie City Iron Works. Erie, Pa. 

Fuller-Lehigh Co., Fullerton, Pa 

Jeffrey Mfg. Co., Columbus, O. 


Pumps, Air 

Elliott Co., Jeannette, Pa. 
Wheeler Mfg. Co., C. H., Phila. 
Pumps, Boiler Feed 


Allis-Chalmers Mfg. Co., Milwaukee 


Bethlehem (Pa.) Shipbuilding Corp. 
Buffalo Steam Pump Co., Buffalo 
Coppus Engineering Corp., Worces- 
ter, Mass. 
Dean Hill Pump Co., Anderson, Ind 
De Laval Steam Turbine Co., Tren- 
ton, N. . 
Earle Gear & Machine Co., Phila 
Wks., Medina, 


Erie Pump & Engine 
» ae # 

Gardner Governor Co., Quiney, II. 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works) N. Y 

Lecourtenay Co., Newark, N 

Moore Steam Turbine Corp., 
ville. N. ¥ 

Platt Iron Wks., Dayton, Ohio 

Warren (Mass.) Steam Pump Co. 

Worthington Pump & Machy. Corp.. 
y. 


- 2 
Wells- 


Pumps. Centrifugal 

Allis-Chalmers Mfg. Co.. Milwaukee 
Bethlehem (Pa.) Shipbuilding Corp. 
3uffalo Steam Pump Co., Buffalo 


Dean Bros. Co., Indianapolis 
Dean Hill Pump Co., Anderson, Ind 
De Laval Steam Turbine’ UCo., 


Trenton, N. J 
Earle Gear & Machine Co., 


Phila. 
Erie Pump & Engine Works 
“N.Y 


Medina, 


Ingersoll-Rand Co. (A. S 
Steam Pump Works) N 

Kingsford Fdry & Mach. Co., 
Oswego, N. ¥ 

Lecourtenay Co., Newark. N. J. 

Manistee (Mich.) Tron Works 

Moore Steam Turbine Corp., 
ville. N. ¥ 

Taher 


Cameron 
Y 


Co.’ 
Wells- 


Pump Co Buffalo 
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Warren (Mass.) Steam Pump Co. 
Worthington Pump & Machy. Corp., 
% a. 


Pumps, Condenser 
Elliott Co., Jeannette, Pa. : 
Wheeler Mfg. Co., C. H., Phila. 


Pumps, Force Feed (See Lubricators) 


Pumps, Fuel Oil Service 
Bethlehem (Pa.) Shipbuilding Corp. 
Dean Bros. Co., Indianapolis 
Warren (Mass.) Steam Pump Co. 


Pumps, Mine 

Allis-Chalmers Mfg. Co., Milwaukee 

Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works) N. Y. 


Pumps, Oil 

Bethlehem (Pa.) Shipbuilding Corp. 

Bowser & Co., S. F., Fort Wayne. 
Ind. 

Coen Co., Can Francisco 

Dean Bros. Co., Indianapolis 

Gardner-Goernor Co., Quincy,- Ill. 

Nugent & Co., Wm. W., Chicago 


Pumps, Power 

Dean Bros. Co., Indianapolis 
Gardner Governor Co., Quincey, Ill 
Platt Iron Works, Dayton, Ohio 
Warren (Mass.) Steam Pump Co. 


Worthington Pump & Machy. Corp., 
ee. ws 

Pumps, Kotary 

Taber Pump Co.. Buffalo 

Wheeler Mfg. Co., C. H., Phila. 

Pumps, Steam 

Bethlehem (Pa.) Shipbuilding Corp. 

Dean Bros. Co., Indianapolis 


Dean Hill Pump Co., Anderson, 
Gardner Governor Co., Quincy, Ill 
Ingersoll-Rand Co. (A. S. Cameron 
Steam Pump Works) N. Y. 
Manistee (Mich.) Iron Works Co. 
Warren (Mass.) Steam Pump Co. 


Ind 


Worthington Pump & Machy. Corp., 

Pumps. Turbine 

Allis-Chalmers Mfg. Co., Milwaukee 

Bethlehem (Pa.) Shipbuilding Corp. 

Dean Hill Pump Co., Anderson, Ind 

Elliott Co., Wellsville, N. Y. 

Ingersoll-Rand Co. (A. . Cameron 
Steam Pump Works) N 

Moore Steam Turbine Corp., ‘Wells- 
ville, E 


Terry Steam Turbine Co., Hartford 


Pumps, Vacuum 

Elliott Co., Jeannette, Pa. 

Ingersoll-Rand Co., N. Y. 

Sullivan Machinery Co., Chicago 

Warren (Mass.)} Steam Pump Co. 

Wheeler Mfg. Co., C. Phila. 

Worthington Pump & Machy. Corp., 
Bw. Y¥. 


Pumps, Water-Works 
Allis-Chalmers Mfg. Co., Milwaukee 
Bethlehem (Pa.) Steel Co 


Buffalo Steam Pump Co., ‘Buffalo 


Worthington Pump & Machy. Corp.. 
. -* A 

Purifiers, Feed Water 

Cochrane Corp., Phila.., Fae 

Griscom-Russell Co., N. 

Hoppes Mfg. Co., Sy inofield, Ohio 

Permutit Co., N. Y. 


Yarnall-Waring Co., Mermaid Ave., 
Phila., Pa. 

Purifiers, Oil 

Bowser & Co.. S 
Ind. 

DeLaval Separator Co., N. Y. 


F.. Fort Wayne. 


Purifiers, Steam 

Andrews-Bradshaw Co., Pittsburgh 

Cochrane Corp., Phila. 

Pyrometers 

Bacharach Industrial Instrument Co., 
7008 Bennett St., Pittsburgh 

Bristol Co.. Waterbury 

Leeds & Northrup Co., Phila. 

Taylor Instr. Co.’s, Rochester 


Recorders, Draft 

Bacharach Industrial Instrument Co., 
7008 Bennett St.. Pittsburgh 

Republic Flow Meters Co., Chicago 


Recorders, Vacuum 

Bacharach Industrial 
7008 Gennett St.. 

Republic Flow 


Inst 
Pittsburgh 
Meters Co., Chicago 


Co.., 


Refrigerating M: achinery 
Ingersoll-Rand Co., ¥ 

Vilter Mfg. Co.. Milwaukee 

Vogt Machine Co., Henry, Louisville 
York Mfg Co., York, Pa. 


Regulators, Blower 


McClave-Brooks Co.. Scranton, Pa. 


Regulators, Damper, Draft and Fan 


Carrick Engineering Co... Chicago 
Hagan Corp., Pittsburgh 


Smoot Engr. Corp., N. ¥ 


Walworth Mfg. 


Co.. Boston 


Regulators, Feed Water 

Mason Regulator Co., Boston 

Northern Equipment Co., Erie, Pa. 

Skeen & Co., D. H., Chicago 

Squires Co., C. E., E. 40th St. and 
Kelley Ave., Cleveland 

Walworth Mfg. Co., Boston 

Williams Gauge Co., Pittsburgh 


Regulators, Gas 


Davis Regulator Co., G. M., Chicago 


Regulators, Pressure 

Atlas Valve Co., Newark, N. J. 

Carrick Engineering Co., Chicago 

Chaplin-l'ulton Mfg. Co.. Pittsburgh 

Davis Regulator Co., G. M., Chicago 

Engineer Co., N. 

Fisher Governor Co.. The, Marshall- 
town, Iowa 


Mason heantater Co., Boston 
Northern Equipment Co., Erie, 
Skeen & Co., D. H., Chicago 
Squires Co., C. E., E. 40th St. 
Kelley Ave., Cleveland 
Walworth Mfg. Co., Boston 
Watson & McDaniel Co., Phila. 


Pa. 


and 


Regulators, Pump 

Edward Valve & 
Chicago, Ind 

Mason Regulator Co., Boston 

Northern Equipment Co., Erie, 

Skeen & Co., D. H., Chicago 

Squires Co., C. E., E. 40th St. 
Kelley Ave., Cleveland 


Mfg. Co., E 


Pa. 


and 


Regulators, 
Carrick 


Stoker 
Engr. Co., Chicago 
Regulators, Temperature 
Fulton Co., Knoxville, Tenn. 
Sareo Co., N. ¥ 


Taylor Instr. Co.'s, Rochester 
Reservoirs, Oil 
Bowser & Co., S. F.; Fort Wayne. 


nd. 
Coatesville (Pa.) Boiler Works 
Rheostats 
General Electric Co., 
Rivets 
Bethlehem (Pa.) Steel Co. 
Champion Rivet Co., Cleveland 


Schenectady 


Rope Transmission 

American Steel & Wire Co., 

Hunt Co., 
Brighton, N. Y. 


Chicago 
W., West New 


Rubber Goods 

N. Y. Belting & Packing Co., N. Y. 

Quaker City Rubber Co., Wissino- 
ming, Phila. 


Screens, Shaking and Revolving 
Chain Belt Co., Milwaukee 


Gifford-Wood Co., Hudson, N. Y. 
Screens, Water Intake 
Chain Belt Co., Milwaukee 


Link-Belt Co., Chicago 


Second-hand Equipment 
(See Searchlight Section) 
Consolidated Products Co. 
Cook, 

Detroit Edison Co., 
Ellis, A. Lee 

Fuerst Friedman Co. 
Goulds Mfg. Co. 
Greenspon’s Sons Iron & Steel Co. 
Nashville Industrial Corp. 
O'Brien Mcehy. Co. 

Phoenix Utility Co. 

Power Machy. Exchange 

Randle Mchy. Co. 

Read, Howard W. 

Ross Power Equip. Co. 
Sachsenmaier, Geo. 

Scheinert Co.. R. 

Western Marine & Salvage Co. 


Separators, Air 
Cochrane Corp.., 
Elliott Co., 


The 


Phila. 
Jeannette, Pa. 


Separators, Ammonia 

Cochrane Corp., Phila. 

Elliott Co., Jeannette. Pa 

Gifford-Wood Co., Hudson, N. ¥. 

Separators, Oil 

Cochrane Corp., Phila. 

DeLaval Separator Co., N. Y. 

Elliott Co., Jeannette. Pa. 

Fulton Fary. & Mach. ay Cleveland 

Griscom-Russell Co., N. Y. 

Swartwout Co., Cleveland 

Wright-Austin Co., 321 W. Wood- 
bridge St., Detroit 

Separators, Magnetic 

Magnetic Mfg. Co., 263 23rd Ave., 
Milwaukee 


Separators. Receiver 
Cochrane Corp., Phila. 


Separators, Steam 
Andrews-Bradshaw Co., 
Ave., Pittsburgh 
Cochrane Corp., Phila. 
Elliott Co., Jeannette, Pa. 
Fulton Fdry. & Mach. Co 


530 Fourth 


. Cleveland 
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Griscom-Russell Co., N. Y. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 
Patterson-Kelly Co., N. Y. 
Swartwout Co., Cleveland 
Wright-Austin Co., 321 W. Wood 
bridge St., Detroit 
Skimmers, Boiler 
Yarnall-Waring Co., 
Phila. 


Mermaid Ave 


Speed Reducers : 
De Laval Steam Turbine Co., 
ton, N. J 


Spray Nozzles 
(See Cooling Plants and Ponds) 


Tren- 


Stacks, Brick 

Custodis Chimney Constr. Co., 
Alphons, N. Y. 

Kellogg Co., M. W., N. Y. 

Rust Engineering Co.. Pittsburgh 

Stacks, Concrete 

Rust Engineering Co., Pittsburgh 

Stacks, Metal 

Heine Boiler Co., St. Louis 

Kecler Co., E. Williamsport, Pa. 

Kidwell Boiler Co., Milwaukee 

Prat-Daniel Corp., x. ¥. 


Smith & Son Co., S 

Union Iron Wks. 

Walsh & Weidner 
tanooga 


Paterson, N. J 
Erie, Pa. 


Boiler Co.. Chat 


Stacks, Radial Brick 
American Chimney Corp., <" b - 
Ballard, Sprague & Co., N. 


Custodus Chimney Constr. Co. 
Alphons, N. Y. 

Kellogg Co., M. W., N. Y. 

Steel Plate Work 

Bethlehem (Pa.) Steel Co. 

Erie City Iron ig Srie, Pa. 

Heine Boiler Co., St. Louis 

Union Iron Wks., Erie, Pa. 


Steel, Structural 
sethlehem (Pa.) Steel Co. 


Stokers, Chain and Traveling Grate 
Babcoc k & Wilcox Co., Y. 

Combustion Engineer. 
Illinois Stoker Co., Alton, Ill. 
Laclede Stoker Co., St. Louis, 
Riley Stoker Corp., Worcester 
Rosedale Fdry. & Mach. Co., 

burg! 


1 
United Stokers Co. 


iN. 


Corp., N. Y 

Mo 
Pitts- 
. La Porte, Ind. 
er Hand Operated 


CoKal Stoker Corp., Chicago 
Combustion Engineering Corp., N. Y 
Flynn & Emrich Co.. Rell 
Gibby Engineering Co., E. Boston 
McClave-Brooks Co., Scranton, Pa. 
Riley Stoker Corp., Worcester 
Hofft Co., M. A., Indianapolis 
Marion Mch. Fdry. & Supply Co. 


Marion, Ind. 
Stokers, Hopper Feed Hand Operated 
McClave-Brooks Co., Seranton, Pa. 


Stokers, Overfeed, Front Inclined and 
“oy” Types 
Detroit Stoker Co., 
McClave-Brooks Co.. 
Riley Stoker Corp., 


Detroit 
Scranton, Pa. 
Worcester, Mass 


Stokers, Underfeed, Multipie Retort 

American Engineering Co., Phila. 

Detroit Stoker Co., Detroit 

Riley Stoker Corp., Worcester 

Sturtevant Co., B. F. Hyde Park, 
Mass. 


Stokers, Underfeed, Single Ketort 

Combustion Engr. Corp., N. Y¥ 

Detroit Stoker Co., Detroit 

Riley Stoker Corp.. Worcester 

Sturtevant Co.. B.'F., Hyde Park 
Mass. 


Strainers, Oil 
Bethlehem (Pa.) 
Bowser & Co., S. I 
Coen Co., San Fr: M2 a) 
Elliott Co., Jeannette. Pa. 
Griscom-Russell Co., N. Y. 
Sarco Co., N. Y. 


.< /-~ Corp 
Wayne, In 


Strainers, Pump Suction 


Elliott Co., Jeannette, Pa. 
Strainers, Water 

Etliott Co.. Jeannette, 

Rosedale Fdry. & M: ae “Oa. Pitts 


burgh, Pa. 
Sarco Co., N. Y. 


Superheaters 

Babeock & Wilcox Co., N. Y 
Heine Boiler Co., St. Louis 
Power Specialty Co., N. Y. 


Switchboards 


Engbere’s Electric & Mechanic 
Wks., St. Joseph. Mich. 
General FElectrie Co... Sehenectas 


Metropolitan Electric Mfg. Co.. 


Long Island City, N. Y. 


Switches and Circuit Breakers 
Electric Co.. 


General Schenect: 
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GAIRILOCIK 


Delivered 


There are times when a vital power 
unit in your plant must be packed 
immediately. 

Complete. Garlock Packing Service 
nvolves the responsibility of recom- 
mending, to you a minimum stock 
of packings to, meet any emergency. 
Garlock Service Men are trained to 
estimate accurately the amount of 
packing required in any plant for 
a given. period of time. 

Let us render to you this Garlock 
Service and insure you against shut- 
downs and loss of production. 


THE GARLOCK PACKING COMPANY 


eee GARLOCK PACKINGS JENam 
PALMYRA, N.Y. 


Sales Offices in all Principal Industrial Centers 








The Standard Packing of the World 
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Tachometers 

Biddle, James G., Phila. 

Zernickow Co., O., N. Y. 

Tanks 

Cochrane Corp., Phila 

Erie City Iron Wks., Erie, Pa. 

Heine Boiler Co., St. Louis 

bmith & Sons Co., S.. Paterson, N. J 

teere Engr. Co., Detroit 

Union Iron Wks., Erie 

Walsh & Weidner Boiler Co., Chat 
tanooga 

Tanks, Copper 

Hereules Float Wks., Springfield, 
Mass. 

Tape 

General Electric Co., Schenectady 


Thermometers 
American 
Corp., 

Sarco Co., N. 
Taylor Instr. Co.’ 


Thermometers, 
Bailey Meter 


Thermometers, 
sailey Meter 

Sarco Co.. 

Taylor Instr. 


Tools, 


bethlehem (Pa.) 


Ce. 
Y 


Co.’ 


Schaeffer 
B rooklyn 


s. 


Flue 
Co.., 
Leeds & Northrup Co., 


s. 


& Budenberg 


Rochester 
Gas 

Cleveland 

Phila. 


Recording 
Cleveland 


Rochester 


Boiler Makers’ 


Steel Co. 


Tramways, Aerial 
American Steel & Wire Co., 


Transformers 


Allis-Chalmers Mfg 


General 


Transformers, Speed 
Wm., 


Ganschow Co., 


Electric Co., 


Co.., 


Chicago 


Milwaukee 


Schenectady 


1009 


Wash- 


Three 


Corp . Boston 


Three 


Three 


Boston 


ington Blvd., Chicago 
Transmission Machinery 
(See Power Transmission Mach,) 
Traps, Compressed Air 
Armstrong fach Wks.. 
Rivers, Mich 
Cochrane Corp., P Ee 
Sterling Engr. & 
Templeton Mfg. Con Boston 
Traps, Grease 
Armstrong Mach. Wks.., 
Rivers, Mich. 
Traps, Non-Return 
Armstrong Mach. Wks., 
Rivers, Mich. 
Sareo Co., N. Y. 
Sterling Engr. & Mfg. Corp., 
Templeton Mfg. Co., Boston 
Traps, Radiator 
Amer. Schaeffer & Budenberg Corp., 


Brooklyn 
Jenkins 
Morehead Mfg. 
Sarco Co., N. Y 


Schutte & Koerting 
Squires Co., C 
Kelly Ave.., 


Swartwout Co., 


Watson & McDaniel Co., 


Return 
Steam 


Traps, 
Bundy 

} if 
Ellis 


Drier Co., 


Morehead Mfg. C 


Sterling Engr. & Mfg. Co., Boston 

Templeton Mfg. Co., Boston 

Traps, Steam 

Armstrong Mach Wks.. Three 
Rivers, Mich. 

Bundy Steam Trap Co., Nashua, 
WN. H 

Cochrane Corp., Phila 

Ellis Drier Co., Chicago 

Fisher Governor Co., The, Marsthall- 
town, Iowa 

Golden Anderson Valve Specialty 
Co., Pitts sburgh. 

Nason Mf Co., N 

Nicholson _ & Co., H., Wilkes- 
Barre, Pa 

Sarco Co., N. Y 


Bros., N. 
Co., 


E., 


Co., 
E. 40th 
Cleveland 


Detroit 


Phila 
St. and 


Cleveland 


Trap 


Co., 


Chicago 


0., 


Detroit 


Phila 


Nashua 


Schutte & Koerting. Phils 

Squires Co., C. E., E. 40th St. and 
Kelley Ave., Cleveland 

Sterling Engr. & Mfg. Corn., Boston 

Templeton Mfg. Co., Boston 


Williams Gauge Co., Pittsburgh 

Wright-Austin Co. 3°21 W. Wood 
bridge St Detroit 

Yarnall-Waring Co., Mermaid Ave... 
Phila 

Traps, Superheated Steam 

Nicholson & Co., H., Wilkes- 
jarre, Pa 

Traps, Vacuum 

Armstrong Mach Wks... Three 
Rivers, Mich 

Morehead Mfg. Co., Detroit 
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Sareo Co., N. 
Sterling Enger. & Mfg. 
Templeton Mfg. Co., 


Corp., Boston 
Boston 


Tube Cleaners, Boiler 
Chesterton Co., A. W.., 
Lagonda Mfg. Co., Springfield, 
Liberty Mfg. Co., Pittsburgh 
Pierce Co.. Wm. B.. Buffalo 
Rosedale Fdry. & Mach. Co., Pitts- 


Boston 
Ohio 


burgh 
Roto Co.. Hartford. Conn. 
Vulean Soot Cleaner Co., Webster 
Bldg., Du Bois, Pa. 
Co., Carteret, 


Wheeler Cond. & Ener. 
N. J. 


Tube Cleaners Condenser 

Lagonda Mfg. Co., Springfield, Ohio 
Tube Cutters 
Lagonda Mfg 
Roto Co., 


Co., Springfield, Ohio 


Hartford, Conn. 


Tubes, Boiler 

Babcock & Wilcox Tube Co., 
Falls, Pa. 

Bethlehem (Pa.) Steel Co. 

Tyler Tube & Pipe Co., Washington, 
Pa 


Beaver 


Tubes, Boiler, Charcoal Iron 
Tyler Tube & Pipe Co.. Washington, 
Pa. 


Tubes, Boiler, Lap Welded 


Tyler Tube & Pipe Co., Washington, 
Pa. 
Turbines, Hydraulic 


Worthington Pump & Machy. Corp.. 
. - A 
Turbines, Steam 


Allis-Chalmers Mfg. 
Be an Hill Pump Co., 


Co., Milwaukee 
Anderson, Ind. 


Je Laval Steam Turbine’ Co., 
Trenton, N. J. 
Elliott Co., Wellsville, N. Y. 
General Electric Co., Schenectady 
Moore Steam Turbine Corp., Wells 
ville, | 
Ridgway (Pa.) Dynamo & Engine 
JO. 
aera Co., B. F., Hyde Park, 
ass. 
Terry Steam Turbine Co., Hartford, 
Conn 


Westinghouse Elec. & 


Mfg. 
E. Pittsburgh 


Co., 


Turbines, Water 


Allis-Chalmers Mfg. Co., Milwaukee 


Unions and Union Fittings 


Bowser Co., S. F., Ft. Wayne, Ind 

Dart Mfg. Co., E. M., Providence 

Edward Valve & Mfg. Co., 
E. Chicago, Ind. 

Jefferson Union Co., Lexington, 
Mass. 

Valve Control, Electric 

Chapman Valve Mfg. Co., Indian 


Orchard, Mass 
Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 


Valve Disk 
Garlock Packing Co.. Palmyra, N. Y. 
Jenkins Eros., N. Y 


Valve Reseating Machine 
Leavitt Machine Co., Orange, Mass. 
Valves, Altitude 

Golden-Anderson Valve Specialty Co., 


Pittsburgh, Pa. 

Valves, Automatie Air 

Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa. 

Sterling "ngr. & Mfg. Corp., Boston 

Templeton Mfg. Co., Boston 

Valves, Automatie Cutoff 

Elliott Co., Jeannette, Pa. 

Valves, Back Pressure 

Cochrane Corp., Phila 

Davis Regulator Co.. G. M., Chicago 

Jenkins Bros., N. Y. 

Valves. Balanced 

Yavis Regulator Co.. G. M.. Chicago 
wrthern Equipment Co., Erie, Pa 

Valves, Blowoff 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass 

Edward Valve & Mfg. Co. E 
Chicago, Ind 

Elliott Co Pa. 


Jeannette, 
Jenkins VTros.. N. ¥ 


Lunkenheimer Co., Cincinnati 

Powell Co., Wm., Cincinnati 

Yarnall-Waring Co., Mermaid Ave., 
Phila. 

Valves, Brass and Iron Body 

Bowser & Co., S. F., Fort Wayne. Ind. 

Chapman Valve Mfg. Co Indian 
Orehard, Mass 


Golden-Anderson Valve Specialty Co., 


Pittsburgh, Pa 
Kennedy Valve 
I ¥ 


Mfg. Co Elmira 


Lunkenheimer Co., Cincinnati 

National Valve & Mfg. Co., 
burgh 

Reading Steel Casting Co., 
Bridgeport 


Pitts- 


Valves, Bronze and Iron 

Reading Steel Casting Co., 
port, Conn. 

Valves, Bypass 

Chapman Valve Mfg. Co., 
Orchard, Mass. 

Jenkins Bros.. N. 

Northern Equipment Co., 


Valves, Check 

Chapman Valve 
Orchard, Mass. 

Cochrane Corp., Phila. 

Davis Regulator Co., G. M., Chicago 

Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa. 

Jenkins Bros., N. Y¥ 


Bridge- 

Indian 
Erie, Pa. 

Co.. 


Mfg. Indian 


as Valve Mfg. Co., Elmira, 
Edward Valve & Mfg. Co., E. 


Chicago, Ind. 


Greene, Tweed & Co.. N. Y. 

Lunkenheimer Co., Cincinnati 

Reading Steel Casting Co., 
Bridgeport 

Valves, Coal Bin 

Jeffrey Mfg. Co., Columbus 

Valves, Electrically Operated 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 


Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa. 

Lunkenheimer Co., Cincinnati 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Techno-Service Corp., N. Y. 


Valves, Exhaust Relief 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 

Davis Regulator Co., G. M., Chicago 

Jenkins Bros., N. Y. 

Wheeler Mfg. Co., C. H., Phila. 


Valves, Float 

Cochrane Corp., Phila. 

Davis Regulator Co., G. M., Chicago 

Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa 


Northern Equipment Co., Erie, Pa. 

Yarnall-Waring Co., Mermaid Ave., 
Phila. 

Valves, Gute 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 

Greene, Tweed & Co., N. Y. 

Jenkins Fros., N. Y. 

Kennedy Valve Mfg. Co., Elmira, 
a. Wa 

Lunkenheimer Co., Cincinnati 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Powell Co., Wm., Cincinnay. 

Reading Steel Casting Co., 
Bridgeport 

Wheeler Mfg. Co., C. H., Phila. 

Valves, Globe 

Edward Valve & Mfg. Co., E. 
Chicaro, Ind. 


Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa 


Jenkins Bros., N. Y. 
Kennedy Valve Mfg. Co., Elmira, 
7 = 
Co., Cincinnati 


Lunkenheimer 
V 


Powell Co., Wm., Cincinnati 


Valves, Hydraulic 


Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 

Kennedy Valve Mfg. Co., Elmira, 
N 

Vogt Machine Co.. Henry, Louisville 


Yarnall-Waring 
Phila. 


Co., Mermaid Ave., 


Valves, Hydromatic 
Swartwout Co., Cleveland 


Valves, Non-Return Stop 

Edward Valve & Mfg. 
Chicayo, Ind. 

Elliott Cc., Jeannette, Pa 

Golden Anderson Valve Specialty Co 
Pittsburgh, Pa. 

Jenkins Bros., N. Y. 

Lunkenheimer Co., Cincinnati 

Schutte & Koerting, Phila. 


Co., E. 


Valves, Pump 
Bowser & Co., 

Ind. 
Jenkins 


F., Fort Wayne, 
Free... B.. F. 


Valves, Pump Rubber 

Garlock Packing Co., Palmyra, N. Y. 

Valves, Reducing 

Atlas Valve Co., Newark, 

Mason Regulator Co., 

Northern Equipment Co., 

Squires Co., C. E., 
Kelley Ave., 

Walworth Mfg. 


N. J. 
Boston 
Erie, 
E. 40th St. 
Cleveland 

Co., Boston 


Pa. 
and 
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Valves, Regrinding I 
Lunkenheimer Co., Cincinnati 
Powell Co., Wm., Cincinnati 


Valves, Regulating 

Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa 

Mason Regulating Co., 

Northern Equipment Co., Erie, Pa. 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 

Squires Co., C. E., E. 40th St. and 
Kelley Ave., Cleveland 


Boston 


Valves, Relief 

Cochrane Corp., 

Edward Valve Co., E. 
Chicayo, Ind. 

Golden Anderson Valve Specialty Co 
Pittsburgh, Pa. 

Lunkenheimer Co., Cincinnati 

Northern Equipment Co., Erie, Pa. 

Pittsburgh (Pa.) Valve Fdry. & 
Constr. Co. 


Phila. 
& Mfg. 


Valves, Safety 
Golden Anderson Valve Specialty Co 
Pittsburgh, Pa 


Jenkins Bros., N. See 
Lunkenheimer Co., Cincinnati 


Valves, Steel 


Reading Steel Casting Co., Bridge- 
port, Conn. 

Valves, Stop 

Edward Valve & Mfg. Co., E. 
Chicago, Ind. 


Golden Anderson Valve Specialty Co. 
Pittsburgh, Pa 
Jenkins Bros., N. Y. 


Valves, Superheated Steam 
Bowser & Co., S. F., Fort Wayne, Ind. 


Chapman Valve Mfe. Co., Indian 
Orchard, Mass. 

Edward Valve & Mfg. Co., E. 
Chicago, Ind. 


Golden Anderson Valve eci D 
Pittsburgh, Pa. ee 

Jenkins Bros., N. ; 

Lunkenheimer Co., Cincinnati 

Pittsburgh (Pa.) Valve Fdry. 
Constr. Co. 

Techno-Service Corp., N. Y. 

Vogt Macnine Co., Henry, Louisville 


Valves, Three and Four-Way 
Nicholson & Co., . H., Wilkes- 
Barre, Pa. 


Valves, Throttle 
Golden Anderson cena Specialty Co 
Pittsburgh, Pa 


Valves, Vacuum 

Sarco Co., Y 

Ventilators 

Sturtevant Co., B. F., Hyde Park 
Mass. 

Swartwout Co., Cleveland 

Vises 

Curtis & Curtis Co. Bridgeport 

Toledo (Ohio) Pipe Threading Ma 
chine Co. 


Water Columns 

Golden Anderson Valve Specialty Co 
Pittsburgh, Pa. 

Williams Gauge Co, Pittsburgh 


Water Columns, Alarm Type 


Lunkenheimer Co., Cincinnati 
Wright-Austin Co., 321 W. Wood 
bridge St., Detroit 


Water Make-up Plants, Feed 
Griscom-Ruseell Co., N. Y. 


Water Purifying Apparatus 


Cochrane Corp., Phila. 

Griscom-Russell Co., N. Y. 

Hagan Corp., Pittsburgh 

Paige & Jones Chemical Co., Ham- 
mond, Ind. 

Permutit Co., N. Y. 

Water Softening Apparatus 

Cochrane Corp., Phila. 

Graver Corp., E. Chicago, Ind. 

Griscom-Russell Co.., , # 

Paige & Jones Chemical Co., Ham 
mond, Ind. 

Permutit Co., N. Y. 

Reisert Auto Water Purifying Co.. 
a. ¥. 

Seaife & Sons Co., Wm. B., Pitts 
burgh 

Whistles 

Lunkenheimer Co., Cincinnati 

Wire, Electric ; 

American Steel & Wire Co., Chicago 

Wrenches 

Greene, Tweed & Co. N. Y. 





